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GENERAL PREFACE 



TO 



THE GOVERNMENT LIFE ANNUITY COMMUTATION TABLES. 



THE study or science of the duration of man's life has engagea the attention of the prophet, the 
poet, the legislator, the civilian, in times far remote from ours, and has furnished occasion for 
reflections of the deepest interest to humanity, clothed in language so true, so poetical, so fully in 
accordance with the heart of man, as to awaken its deepest émotions. From the time when Job 
uttered his mournful exclamation, ' Man that is born of a woman is of few days, and full of trouble/ to 
the âge, so récent, which the poet Cowper adorned, in whose words we find his estimate summed up 
in the Unes : — 

' Man wants but little hère below, 
Nor wants that little long, ' 

we hâve abundance, in verse and prose, testifying to the same fact, as believed almost universally to 
be true. 

Yet if we look round us and consider the inferior animais, in some respects, however, alas ! 
superior to not a few of our race, in important particulars we see ground to doubt, in the light of 
comparison, the justice of what has almost passed into proverb. 

To begin with the horse, that truly noble animal has never been known to attain the âge to which 
man has sometimes survived, or indeed the half of the term of one hundred years. 

The dog and domestic cat are of still inferior vitality. 

If we are to seek for species that outlive the period of human life, it must be among those that 
hâve never been domesticated ; that is, who hâve retained the freedom in which they and their 
remotest ancestors were born, such as the bear, which has been known to survive to above 1 50 years. 
No doubt a few of the human race hâve even a longer âge assigned to them, such as old Parr, and 
others ; but the case with the bear, of life prolonged to that extent, is of much more fréquent 
occurrence, it is believed. 

Animais like the whale, inhabiting the sea, true mammalia, are credited with even a longer lease 
of life, 200 years having been freely stated as the âge to which a whale may attain. 

That the âge is not proportioned to bulk, or weight, is evidenced by the comparatively short life 

of the horse, and the 100 years assigned to the eagle. 
b 
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In a universal sensé there may be a proportion, or ratio, between bulk, weight, and period of 
endurance; but that holds in masses of material, such as the so-catled 'everlasting hilis.' The Alps 
are said to be sinking a foot in a century, so that, at such rate of subsidence, in 15,000 centuries, 
i.e. in ij million years, the Alps will be no more. It may be that a calculation is possible, within wide 
limits, of the immense period requircd to enablc the résistance of the atmosphère, or ether, between 
the earth and sur, so to retard the carth's motion as to cause it, ultimately, to fall into the sun, from 
which the scientific hold it has emerged. Hc would be a bold gcometrician that would attempt the 
calculation, the data for which will probably not be furnished tîll after the lapse of thousands, if not 
ten thousands of years. 

To rcturn to the average duration of man as an individual, the most interesling remains of 
investigation available are the researches of Ulpianus, a Roman lawyer of the sixth century, who has 
left us a table giving, as the latc Mr. W. T. Thomson in his treatise 'Insurance,' writtcn for the 
Eneyclopœdia Britannica, 8th éd., holds, the expcctation or mean duration of life. 

As the Table of the Pretorian Prefect was taxatîve, ît may be that, as in the application of similar 
laws in modem times, a merciful view was taken, and the law (Falcidian) which, in its letter, took 
away from a testator, absolutely, the right to dispose at will of one-fourth of his property, actually in 
its application gave him the benefit of one-tlurd or more of thîs portion, by undervaluing the property 
to the extent of one-third. 

Say that the testator, possesscd of an estate of .£12,000 of real value, left a liferent equal, on a 
correct valuation, to £9000. That was valued by the officiai in charge, as being worth, according to 
the rule adopted, j£6ooo. Thereforc, although the testator bequcathed, in liferent, more than three- 
fourths of his property, yct the valuation of thèse three-fourths being understated to the extent of one- 
third of the same, by using a table which gave the mean duration of life as less than the real mean 
duration to the extent of one-third, the testator had thus the advantage of the différence, by which, 
în effect, the Falcidian law could, as regards bequests of liferents, be wholly evaded. 

Applying this to the Table of Expectation, or Mean Duration of Life, by English Life Table 
No. 1, Maies, and by the Government Table, Maies, of this Work, Ulpianus' estimate of the Mean 
Duration of Human Lïfc falls short of that of the former, from bîrth to the highest âge attained, by less 
than one year, and falls short of the latter by littlc more than half a year. 

That the Romans possessed the means of determining the average length of human life, there 
appears to be no reason to doubt. The age attained by Augustus, and by other emperors who, îikc 
him, died a natural death, accords with the âges of sovereigns during the Middle Ages, and in modem 
times. 

As regards the Roman Pcople themselves, they were, in realhy, a body of annuitants, so far as 
resïding in Rome, and receiving their monthly congiarium, and an account of each récipient must have 
been kept, and the number of years in which he continued to receive thîs annuity recorded. The 
number of years is statcd in some cases of noted indivïduals. From such records it would not be 
dîfncult to arrive at a tolerably accuratc resuit as regards the duration of human life among Romans 
of the maie sex. 

Forty years appear to have been the period for which a legionary soldier was held bound to his 
military service, and supposing hc entered at the légal full age, twenty-fivc, this would bring the age 
of retirai up to sixty-fivc, which would show considérable vigour and endurance in the frame of a 
Roman soldier. In the insurrection of the German légions, on the death of Augustus and accession 
of Tiberius, qucllcd with some difliculty by Germanicus, after the slaughter, by the legionarics, of one 



GENERAL PREFACE. vii 

commander, the men took Germanicus by the hand, and thrust his fingers into their mouths to prove 
to him that they were toothless. Thèse were probably legionaries who had been retained with the 
eagles beyond their regular time of quittance, who thus demonstrated to Germanicus their right to 
obtain immédiate discharge. 

The whole facts strengthen the case that, as John Finlaison wisely remarks, in his Report of 1829, 
the mean duration of life, or rather the âge to which individuals occasionally attain, has not varied 
materially since the days of Eli, the high priest of Israël, who died from the effect of an accidentai 
fall at the advanced âge of ninety-eight years. 

But undoubtedly the modem System of having proof of the âge of each individual entering the 
enumeration is the true mode to be followed in obtaining the correct average duration of life. This 
has been carried out in the case of the British Government annuitants, and also in that of the 
expérience of the lives of parties insured for sums payable at the time of their decease. The former 
is préférable in this respect — that an annuity is never abandoned, and thus we possess hère the 
advantage of having the entire set in view, from the times of entry untij death, in the respective cases. 
In life assurance, the parties who enter do not ail remain up to death, from surrender, or abandonment 
of their life policies, and thus the books of observation are loaded, for a time, with a number of 
individuals who, so far as the books show, hâve not died, and an extra artificial addition is thus made 
to the real Mean Duration of Life. No doubt, as a fair guide for the proper premium to charge where 
a number enter, a portion of whom will not remain members till the close of life, the including of thèse 
latter in the observation is just and necessary, but the resuit can scarcely be set down as the real Mean 
Duration of Life, even among parties assured. To attain this it seems necessary to exclude ail who 
hâve not continued their policies to the termination of their lives. 

It has been noticed, in the Prospectus of the work, that it may be held as ail but certain that 
' the variation in the rate of interest generally prevailing will be the future important élément affecting 
Life Annuities, and not any material altération in the length of Annuitant Life/ This remark has 
had exemplification, not in the direction pointed out at the time when written, the possibility of a 
war raising the gênerai rate of interest, but in the continued transfer of capital to the Colonies and to 
the United States, to be employed in the improvement of land for agricultural purposes, including the 
érection of farm buildings, and the furnishing of machinery connected with the same. 

The formation of railways is a necessary adjunct to the expense to be thus incurred. 

As a mère spécimen, the advertisement of a single company may be noticed, which proposes the 
acquisition of half a million of acres impérial, to be retailed to settlers. 

Let us consider what would be the ultimate outcome of such a project, the value of the land, at 
présent, being set down as ten shillings per acre, capital required to obtain purchase of same in 
absolute property. 

In this country land cannot, so far as occupied in agriculture, be put down, on the average, as 
worth to the tenant for renting, at less than one pound per acre per annum ; and in the market, for 
purchase, at less than thirty pounds per acre. 

To raise the land, proposed to be acquired as above, to a similar value, it must be increased to 
sixty times its présent value — that is, a capital of one-quarter of a million sterling must be increased 
sixty times, to be thus raised to fifteen millions sterling. 

It may be inquired into, how much more capital, and what length of time would be needed to 
raise the value of the land in that proportion. No doubt the steady cultivation of the soil in properly 
sized farms may do much to increase the value of the land. But to enable the cultivator to do his 
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work, many things învolving expense arc necessary — such as, on the farm, buildings, machînery ; 
external, railways, flcets of steamers ; the railways for conveyance to the coast — the steamers for 
transport of the produce to Europe. The farmer may also require advances to enable hîm to purchase 
seed, to employ labour, and a thousand other necessities of the proper cultivation of land. Supposing 
the land to require only the half of its ultimate worth to raise it to the value indicated, fifteen pounds 
is requîred to be expended on eacli acre in the form of permanent improvements. 

Let us consider, in a gênerai way, what number of acres may be available in our Colonies, and in 
the United States, for conversion from a state of nature înto regularly cultivated agricultural land. 
The number of square miles can only be reckoncd in millions ; but, limiting our view to one million 
square miles, wc hâve thus 640 millions of acres ; and a prospective expenditure upon thèse of 9600 
millions sterling. It may be safely said that the wealth of a!l Europe combined could not furnish the 
funds for this expenditure. 

But it is not required, except at intervais during a long tract of years — say a quarter of a century. 
Still this involves the annual outlay of a sum of 3S4 millions sterling, equal to half the amount of our 
National Debt. 

Is it possible that this, or any sum at ail approaching it, can be withdrawn from this country 
annually without seriously affecting the gênerai rate of interest? It is truc that it is not required to 
be transmitted in coin. On the dcbtor's side, the capital hc could send, in payment of interest, would 
be represented, mainly, by shipments of corn and beef to this country. On the creditor's side, the 
remittanecs from this country might assume, in large measure, the form of textile fabrîcs in cotton and 
wool ; of manufactured iron and steel ; of steamships, winch could be realized in the Colonies, and theïr 
produce be made available there, as effectually as the proportion of the advance remitted hence in cash. 

Still, with every assistance, the drain of capital from this country would be such as, of necessity, 
to raise the rates of interest and discount generally prevailïng hère. 

In the enhancement this year of the priées of Life Annuities, by United States Life Assurance 
Companies conduetîng business in this country, we see a forerunner of the réduction of the high rate 
of interest formcrly obtainable in the most important one of the American States, viz. that of New 
York ; and it may be safely affîrmed that the rate of 6J per cent, per annum interest on good real 
security, is no longer obtainable in that State. 

This points to an ultimate equalization of the rates of interest and discount current in this 
country, and in the more advanced, as regards agriculture and commerce, States of the American 
Union, like that of New York. Still, it may be. in twenty or thirty other States, not so far advanced, 
even htghcr rates of interest than 6j per cent, on good real security may continue to be obtained, and 
thus the opportunity of investment at such rates may be prolonged. 

The conclusion of the whole matter appears to be, that it would be well for ail parties hère, the 
Government included, to pause and consider maturely, before making permanent investments, or for 
any great length of time, in Colonial and Foreign, as well as Home Sccurities, The last applies more 
dircctly to the Government, who will be enabled, ncxt year, under the National Dcbt Act, to apply 
the .£5,135,263 sterling per annum brought wîthîn their power, by tlie extension, for twenty years, of 
the time, 1885, of the falling in of the annuities then otherwisc expiring. As wîll be seen from 
examination afterwards of the Act, the period of extension is practîcally twenty-three and a half 
years. Of course the creditors having no power to draw the annuities for a longer period, the 
Govcmmcnt come in their place, and, under the powers of the Act, draw the amount to be applicd in 
pu relia v; of Consols for the purposc of extinction. Supposing the Government to do so for ten years 
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continuously, they would then hâve cancelled, if purchases made at par, £51,352,000 of the National 
Debt, and also a further amount of the same, represented by the semi-annual dividends thus saved 
during the ten years, and interest accumulated thereon. 

It may be, however, from the opération of the causes referred to, that the gênerai rate of interest 
and discount will hâve commenced to rise ; and although this, by its effect in reducing the price of 
Consols, would aid the Government in diminishing the National Debt at less cost than before, yet the 
further tendency of the current might demonstrate that it would hâve been more expédient for the 
Government to hâve husbanded at least a portion of the funds at their disposai, and to hâve applied these f 
at a later period, when Consols had still further declined in price, to greater advantage for the public. 

The British Government hâve not been in use, for a long period, to préserve, as in the Middle 
Ages, in the time, for instance, of Henry VIL, a hoard of coin for use in case of need. The want 
of such a fund obliged the late Premier, Lord Beaconsfield, to apply to a private firm when he wished 
to acquire shares in the Suez Canal, to the value of 4 millions sterling, which has turned out an 
excellent investment. The Government of the United States of America possess such a hoard ; and so 
does the Government of the German Empire ; at least when Prussia was a separate kingdom, and before 
the institution of the Empire, the Prussian Government maintained, in the State cofFers, a large sum in 
ready money, to be used when occasion arose, as in the case of the subvention granted to Italy when both 
powers combined against Austria. The Emperor Napoléon I., who never contracted a loan, notwith- 
standing the great expéditions in which he was engaged, maintained a considérable hoard in the vaults of 
the Tuilleries, which was of essential service in the campaign of 18 14, when, France being invaded by the 
Allies,it became a matter of difficulty to obtain the requisite funds for defence there, from ordinary sources. 

The policy of the Bank of England being prohibited, by Statute, from lending to the Government 
(which necessitated the application of Lord Beaconsfield to the Messrs. Rothschild), thus appears a 
questionable one, and the example of the United States, Prussia, and France, in maintaining a hoard, 
in bullion, seems to recommend itself, both by the use which States are seen to hâve made of it in 
necessitous times, and in the inconvenience which the want ôf it may cause. Had Lord Beaconsfield 
possessed the means, it is possible, grounding on the knowledge he had, and the wise foresight, on his 
part, which the step he actually took clearly indicated, he might hâve made a much more extensive 
purchase than he did, which would hâve redounded still more to his crédit 

As the matter actually stands, Government hâve been invested by Parliament with a fund repre- 
sented by an annual income of £5,135,000 sterling for the period of twenty years from 1885 (actually 
twenty-three and a half years, as will be seen). This certainly furnishes the means of forming a 
hoard, although its application is, by the Act, limited to the réduction of the National Debt. 

Whether is it the more likely sequel, in the course of twenty years (or twenty-three and a half 
years) from 1885, that the market price of Consols shall rise to 120, 1 which would make the return 
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But being so much nearer date of dividend being payable, 5th July, the above increase must be diminished by the relative 
différence in value, about twelve shillings, and thus the resuit is ^th of decrease. Supposing Consols 3 per cent, to decrease 
uniformly in value at that rate, and proportionally as regards period of time, then in twenty-three and a half years from July 1885 
Consols 3 per cent, would hâve sunk to 90. Thus a conversion of Consols 3 per cent, into 2} per cent, stock would during that 
period be impracticable. Price of New 2\ per cent, stock being, on 6th June 1884, 92J, conversion of Consols 3 per cent, into 2] per 
cent, stock is practicable. 
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from Consols only 2\ per cent per annum, or that tbe price of the funds sfaall fall to 75, thos yïelding 

4 per cent to the purchaser ? If tbe former, then the grand opération might be tried of ledncmg tbe 

interest on the whole National Debt to 2\ per cent, équivalent to a saving of one-sbcth of tbe total 

debt, or about 120 millions sterling, making, with the réduction under the National Debt Act, 1883 

(discounted by 15 millions sterling to meet the extra price of stock arising on ternis after stated — 

see calculation following, bringing out £170,655,000 Consols as amount of resuit of application of 

£5»!35»ooo per annum during twenty-three and a half years from 1885), a rédaction of 278 millions 

sterling, being more than one-third of the whole National Debt This would be a magnificent resuit 

to attain in the comparatively short space of twenty (or rather twenty-three and a half) years. Every 

one who loves his country would ardently wish to see that resuit realized. 

As regards the twenty years assigned for the period, the statement appears to be not strictly 

correct The powers granted by the National Debt Act, 1883, enable 

;£ 1,200,000 annuities to be prolongée for twenty years from 3ist March 1885 ; another set of 

1,200,000 for twenty-five years from the same date fôist March 1885), and another set of 

1,200,000 for thirty years from the same date fôist March 1885), and the balance of 

1,535,262, us. éd. for twenty years from the same date (3ist March 1885) ; 

making Life Annuities expiring in 1885, ,£5,135,262, us. 6d. 

,£5,135,262, us. 6d. 

AU that amount is required to accumulate £173,766,840 in Consols at price of £ioi§ per cent 
of Consols. It would be correct to say a little more than twenty-three and a half years would be the 
time in which, at said price of stock, the £173,766,840 stock would be redeemed. 

Let us, as fitting, hâve regard to the other possible eventuality, in the dépréciation of the funds 
being the outeome, and consider its effects. 

The dépréciation must be a graduai one, and we will suppose that it takes the full period of 
twenty years to reduce the price of Consols from the said rate, loif , to 75, i>. supposing the rate of 
réduction uniform, or about \\ of réduction per annum. 

It may not be uniform, the rate of réduction, but the gênerai idea of the effect of a Une of opéra- 
tions, in reducing the National Debt, may be gathered from dealing with the rate of réduction as 
uniform. 

Say that the Government act on the principle of applying 5 millions sterling annually for ten 
years, in the purchase of stock, with the purpose of extinction. At the end of ten years, Consols will 
stand in the market at the price of 88^, and Government must be held, on average, to hâve pur- 
chascd at 94! (the médium rate) Consols to the amount of £52,840,160. The dividends saved, 
accumulated at the rate of interest the dividend would be drawn at half-yearly, amount to 
£8,866,967. 

Continuing the calculation for the second ten years, bringing up the annual application of money 
t° £5»i 35,000, continuing for three and a half years beyond the twenty years, and combining the two 
divisions ; at the end of the twenty-three and a half years (interest being accumulated half-yearly at 
3 per cent, per annum), the total amount in Consols is £173,655,000. 

Wc will now takc the extrême view, that the Government, in place of annually purchasing 
Consols, had simply accumulated, at the end of ten years, a fund of 50 millions sterling. We will 
suppose no use to be made of the money, though it is easy to perceive that it might hâve been 
issued to banks at, say, 3 per cent per annum interest, in the form of Government Notes, convertible 
(the fund of 50 millions sterling being in gold) at pleasure of holder into gold. Say then that the 
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Government, at the end of the ten years, commences opérations for purchase of 50 millions sterling 
of Consols. This, no doubt, could not be accomplished in a twelvemonth, without raising the price of 
Consols above 88-^. We shall suppose that, in effect, the Government hâve to pay the médium price 
between that figure and 94$, or 91 J. The 50 millions sterling would then command the acquisition 
of £5 6,789,760 in Consols. The saving, by this mode, would thus be £3,949,600 Consols, but the 
dividends hâve not been got 

Taking the whole period of twenty-three and a haif years, the amount of Consols that could be 
purchased, on the above theory of priées, by applying the full amount of £$, 135,000 per annum, 
amounts to £ 170,655,000. 

The conclusion appears irrésistible, that the Government calculators, in their estimate, must hâve 
proceeded on a theory of priées of the like nature, and somewhat similar to the above. As it is 
impossible to predict what the priées of stock will be during the next twenty-three and a half years, 
some theory or assumption of prices is indispensable, as the groundwork of any calculation that can 
possibly be made on the subject. There is a great simplicity in the opérations proposed by the 
National Debt Act, 1883, which are, in fact, only an extension of the System at présent in use for the 
application of a portion of the Surplus Balance of Revenue, at the end of the financial year, towards 
réduction of the National Debt. 

Seeing the largeness of the concession made by the public, in allowing taxes to the amount of 
above 5 millions sterling per annum (which, strictly speaking, ought to be abolished) to be con- 
tinued for twenty-three and a half years, and the produce to be diverted towards extinction of a 
portion of the National Debt, so far as the produce of thèse funds will go, it is only fair and reason- 
able that the présent public, who are bearing the burden of paying off debt contracted long before 
their time, should hâve every possible advantage conceded to them, not inconsistent with the carrying 
out, finally, of the project of réduction of the National Debt contemplât ed by the Government. If, 
therefore, the Government could see its way, during the twenty-three and a half years that the process 
of réduction requires to enable the object in view to be accomplished, to ease the burden upon the 
public by the accumulation of a hoard or store of gold, and the issue of Government Notes, based on 
the security of the gold, at a low rate of interest, it would be very désirable. The effect would be to 
keep the gênerai rate of interest down, and to enable the public more easily to bear the additional 
burden placed upon their shoulders. 

With thèse observations, the considération of this matter is hère closed. 

Public favour has been given rather to the Life Assurance System than to the Life 
Annuity System, as the best means for a man providing for his wife and family in the event of his 
death. 

There is no doubt that Life Assurance possesses an advantage which is not reciprocated to the 
Life Annuity. If required, an annuity can be purchased with the funds obtained through a Life 
Assurance Policy which has become a claim. But if for any purpose it is desired to convert the 
capital of a Life Annuity into ready money, it cannot be effected on équitable terms — that is to say, 
a Life office purchasing a Life Annuity would consider it necessary to make something like 5 per cent, 
on its investment, whereas the possessor of a capital could purchase a Life Annuity on tables 
calculated at 3 or 3^ per cent, per annum, which is considered by the Life offices a fair return in the 
circumstances. 

When the holder of such an annuity cornes into circumstances rendering it expédient for him to 
realize the capital, he can only do so on the footing of his paying 5 per cent, per annum as the basis 
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of the exchange. Such an exchange is thus, and justly, regarded inéquitable. Hence discourage- 
ment to investments in Life Annuities, unlcss to suit particular situations of parties. 

When the Government, in 1S08, offered the holders of the National Debt the option of convert- 
ing their Perpétuai Annuities (unless sold in the market, or redeemed at par by the Government) into 
Life Annuities, some may suppose that was taking a very hazardous step for the Government. But 
the Government, no doubt, had good mcans of knowing tliat the conversion would be made by com- 
paratively a very few of the holders of stock, and the Government had always the power, by Statute, 
or by the orders of the Commïssioners of the National Debt, to regulate, or even to abrogate, the 
further sale of thèse Life Annuities. 

It turned out that the danger lay in quite a différent direction — not from large numbers of stock- 
holders rushîng to convert their Perpétuai Annuities into Life Annuities, thereby in thirteen years, on 
the average, withdrawing the capital ; but in too favourable terms for the annuitants being granted, by 
adopting as the basïs the Northampton Table, without distinction in the value of an anuuîty on the 
life of a female contrastcd with the value on the life of a maie, at the like âge with the female, The rate 
of interest was also, in the calculations from the Northampton Table, taken at 4 per cent, per annum- 
Considérable loss to the Government is said to hâve arisen from thèse transactions between 1808 
and 1829. 

There is no doubt, however, that the price of the funds in 1808 was very différent from what it 
had become in 1S39. At the former epoch the 3 percent. Consols stood, on ist July 1808, at 68 j, thus 
yielding about 4^ percent, per annum to a purchaser. But on ist July 1829,3 per cent. Consols 
stood at S8J, thus yielding only about 3£ per cent on the investment. Though Government took 
far too unfavourable a view of the value of female life, in offering to females annuities on their lives 
according to the Northampton Table, yet in [808, and until the improvement caused by the close of 
the war in 1814, and finally in 1815, the advantage in the sliape of interest would greatly modify the 
loss caused by undervaluing the rate of vitality of the female. During the greater portion, however, 
of the fourteen years from 1S15 to 1829, the Government, as Mr. John Finlaison plaînly statcd, had 
but too good cause for alarm ; the rate of interest yielded by the funds having fallen below 4 per 
cent, per annum. Take on the average the rate of interest yielded by the funds from 1815 to 1S29 as 
3J per cent., thus, in addition to the loss from under-estimate of vitality, the Government were losing 
J per cent, per annum on the capital invested, the rate of interest ïncluded in the calculation of the 
Life Annuities being 4 per cent. Hold ,£470,000 as the amount invested per annum in the purchase 
of Life Annuities, and applied to the purchase of stock (founding on statement pp. 68, 69 of Mr. 
Alexander Glen Finlaison's Report of 1860), and loss in interest as J per cent, per annum, this, 
accumulated at 3$ per cent, half-yearly during fifteen years, amounts to . . . £556,082 

But there was the much more serîous loss, by Mr. A. G. Finlaison's Report, in taking 
tlit- Northampton Table in place of the respective rates for maies and females by 
National Debt Office Tables, introdueed by Mr. John Finlaison in November 1829, of 
£78,100 per annum. 

Which accumulated half-yearly, during fifteen years, at 3^ per cent, per annum, 
amounts to .......... 2,015,865 



Loss by Government in fifteen years, from 1 S 1 5 to 1830, on above footing, . 



£ 2 .S/l.947 



The above amount would thus rcquîre, on ist November 1829, to bc carried by the Government 
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to débit of their profit and loss accouni in sale of Life Annuities, from 1808 to 1S29, oh Northampton 
Table, being rather a heavyv item of that description, and in this assuming there was no loss from 
1808 to 1815. 

Mr. John Finlaison, by his diligent investigation of the rate of mortality experienced amongst 
the Government annuitants of either sex, and contrasting same with Northampton Table, thus 
establishing the fact of a considérable loss having taken place, is entitled, undoubtedly, to great 
crédit, and must be held a considérable benefactor to the nation. While this must be conceded to 
the fullest extent, the adhérence of the Government to the tables he laid down for their guidance in 
1829, for the long period of fifty-four and a half years since elapsed, can be credited neither to the 
excellence of the data, nor to the wise appréciation of the Government. During that long period 
the gênerai basis for the Life Assurance business of the country has been twice changed, in con- 
séquence of the acquisition of the knowledge of a better basis than the Northampton Table of 
Mortality, on which it had rested from the institution of the Equitable Society in 1762, up to 1838. 
The confirmation given to the Carlisle Table, published in 181 5, the work of Joshua Milne, by the 
publication in 1834 of the Expérience of the Equitable Society, was the cause of the Northampton 
Table being greatly disused, and superseded in many Life offices by the Carlisle Table. 

Some changes also took place on the publication, in 1841, of the Cofnbined Expérience of the 
Seventeen Life Offices ; but the great change may be held to date from the publication of the Tables 
of the Instituée, being the combined expérience of twenty old and extensive Life offices, ten of which 
were English, and ten Scottish. It is a high compliment paid to the energy and skill with which 
Life Assurance has been cultivated by the Scottish offices, that they should, in furnishing the final 
évidence on which Life Assurance tables hâve been calculated for future use, be in the position of 
an equal footing with the English offices, connected, ostensibly, with a much larger community. 
But it is no secret that the Scottish offices, certainly the most powerful of them, though they may 
hâve their head-quarters in Scotland, and in Edinburgh, owe their success in enormous proportion 
to the welcome they hâve received in England, and the immense accession of business thence arising. 
It speaks volumes, however, for the able management under which the Scottish Life offices hâve 
risen to eminence. 

As regards the Government, the same testimonial of approval cannot, with any rational appear- 
ance of justification, be accorded. It looks more, the adhérence for above half a century to John 
Finlaison's Tables of 1829, like the mère mechanical following of a Une once laid dowh, without 
considération as to whether or not it tends in the right direction. It is nearly a quarter of a 
century since the Report of 1860, by Mr. Alexander Glen Finlaison, Actuary of the National Debt, 
demonstrated that the Tables of 1829 were erroneous in the degree that 'a tarifT modified by the 
further expérience obtained in the last thirty-five years* (from 1825, when John Finlaison's whole 
observations closed) ' would, in practice, probably affect the annual dealings of the National Debt 
Office to some considérable extent/ 

No action whatever, however, has been taken by the Government in conséquence of that Report. 
It is true the actuary added a word of caution as to the possibility that a ' further observation of the 
female annuitants* (in connection with whom the greatest discrepancy from the Tables of 1829 had 
been found to occur), 'taken some thirty years hence/ that is in 1890, *at the close of a new généra- 
tion, may not restore the relative superiority of the female sex, in point of vitality, to the proportions 
observed in 1822/ 

There are two important considérations which do not appear to hâve presented themselves to 
c 
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n's mïnd ïn making the above remark, with ïts apparcntly important conse 
of no altération being ruade on the tariff. The first is his own, at page 71 of hîs Report, where he 
states that, 'In 1823, probably not 16 per cent, of the Sinking Fund female life annuitants enrolled 
had died off. But of the 10,595 Sinking Fund female life annuitants observed up to Jnly 1856' 
(close of the observations in 1860 Report), *6o per cent, had gone off by death, ïn a lapse of forty- 
eight years' (from 180S, the commencement of the Sinking Fund Annuitants' Scheme). When we 
refer to the synopsis, page 22 of the 1860 Report, we fïnd that the whole number of females on 
whose expérience John Finlaîson's observations of 1823 werc founded, was — from the Irish and 
F.nglish tontines, 5943, corresponding with the observations in Report of 1829, under explanatîon 
page 11 of Report 1860; from the Sinking Fund, 10,595, ' ess thosc enrolled after 1822, 5780, leavîng 
number enrolled as in Report of 1829, page 32, 4815, — total, 10,758 enrolled. Now, considering the 
large proportion of those of the latter class to the whole, and being enrolled between 1808 and 1S23, 
a period of fifteen years, nearly the half of the female annuitants on the observation of whose 
mortalîty John Finlaîson founded hîs Tables for Female Life were, in 1S23, in a condition of 
individuat sélection. Mr. A. G. Finlaison's own rcmark being, as above, that of the females of 
the Sinking Fund probably not 16 per cent, had died off, in 1823, it may be added that of the 
Irish and English tontines forming remainder of John Finlaîson's observations of female life, 
probably not more than 30 per cent, had died off before 1S23. It is not to be wondered at, therefore, 
that when Mr. Alexander Glen Finlaîson took his extended observation of forty-eight years, from 
180S ending in 1856, not only had 60 per cent, of thèse Sinking Fund annuitants gone off by death, 
but. having long ceased to be in a state of sélection, the effect was to reduce the average vitality of 
the female annuitants, by the observations m Report of 1860, considerably below the average 
vîtalîty as it appeared in the Report of 1829. It might thus hâve been reasonably concluded that 
the goîng offby death, in a further stretch of, say, twenty-five years from 1856, bringing us down to 
1881, of probably 30 per cent, of the entire remaining 40 per cent, of those enrolled up to 1856, 
would show a continued diminution of vitality of thèse female annuitants. 

The second considération is suggestcd by the concluding rcmarks in the Report of 1860 (p. 75Ï 
as to médical and sanîtary science having the effect, ïn their practical application, of lengthening the 
duration of human life. This is, however, qualified by the reflection that this bénéficiai effect may 
be limited to female life, ' from greater périls of life to which the maie is exposed.' 

It is somewhat dilrkult to follow the above course of reasonîng. The maies werc subject to 
the influence of greater périls than the females at the time Mr. Finlaîson wrote his remarks. If 
médical and sanîtary science advanced, both sexes would hâve benefit from the same, unlcss in the 
case of the maie sex the périls of life should be încreased, in still further proportion, so as to 
neutralise any benefit derived from médical and sanîtary science. It is hard to sce how the latter 
proposition could possibly be fulfilled, especially ïn the case of annuitants of the National Debt 
Office. Thèse appear, from comparison made with the annuitants of the Corporation of Manchester, 
from 1859 to 1877,3 body of 719 persons (3(3 maies and 406 females), to be a superior class, with 
much higher vitality than was found to prcvail among the Manchester Corporation annuitants. 
It is true the latter body is comparatively very small, and the period of observation, eighteen years, 
uf short duration, Still there is some value in the comparison, it is thought ; and in the siugular fact 
bruught out by the investigation, that the females were worsc lives than the malcs. It might be the 
cAîsct of sélection of malcs, which was practicablc, there being no provision for proving the interest of 
the purchaser of .1 I.îfe Annuity in the life of hîs nomînec for the annuîty. Still, in ail the cîrcum- 
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stances, one would be more disposed to accept a fact proved by the testimony of, as it may be put, 
700 witnesses, than a conclusion which demands so much assumption as to compel us to hold that, 
though médical and sanitary science may extend the average duration of female life, it can hâve no 
like effect upon maie life. 

We might rather be led to the conclusion that, in the course of time, the annuitants entering the 
National Debt Office would arise from, as it were, the lower stratum, which furnishes such inferior 
représentatives of female vitality as the Manchester female annuitants présent. But, in that case, 
the average vitality of the National Debt Office female annuitants would be still further reduced, 
and there would be still more abundant reason for a modification of the tariflf of prices of Life 
Annuities, so far as females are concerned. Although no intimation has been given of the précise 
direction of the new National Debt Life Annuity Tables, shortly to be published, there can be little 
doubt that it is in the direction of a réduction of the prices of Life Annuities henceforth to be charged 
against females. An incidental remark of the Government Actuary, in his Report of 1882, on the 
Manchester Corporation Annuities, seems to point almost certainly to the above being the case. 
He states, c There are good grounds for supposing, however, that the measure placed upon the 
length of female life, in the Government Tables ' (meaning the National Debt Office Tables in use), 
'is somewhat greater than has actuaily prevailed among such annuitants.' This may be held as a 
distinct admission, by one whose officiai position gives him the best opportunity of knowing, that 
the female annuitants of the National Debt Office hâve not, in the whole subséquent expérience 
from 1829, lived up to 'the measure placed upon the length of female life/ by the spécial Tables in 
Mr. John Finlaison's Report of 1829, on which the National Debt Office has worked ever since 
without change. This being so, any change to be made by the new Tables, shortly to be acted upon 
by that office, must be in the direction of a réduction of the prices of annuities on the lives of females. 
The only subject for wonder is that the change should not hâve been effected long ago ; and it 
may be safely asserted that no private Life office, with such évidence as possessed by the National 
Debt Office, would hâve continued to act for so long a period on thèse Tables of 1823, as reported 
in 1829. 1 

As regards the amount of loss which has been sustained by the female' annuitants of the 
National Debt Office since 1829, two caiculations hâve been made, both based on the Table of the 
Female Combined Expérience, at 3J per cent, in the Report of 1860, relatively to the Table in the 
Report of 1829 (observation 13, females, and observation 20, maies), on which the National Debt 
Office hâve acted since that date up to the présent time. The first calculation was for twenty-five 
years up to 1883, and the loss brought out amounted to two-thirds of a million sterling. The second 
calculcation was for the whole period from November 1829 to December 1883, and the loss thus 
brought out, as sustained by the female annuitants of the National Debt Office, amounted, as at 
the latter date, to three and three-quarter millions sterling. Of course it may be objected that such 
a mode of deducing results cannot be relied upon, from the assumption necessarily made, in the 
absence of précise data, of the sales of Life Annuities during five years to 1860, by the National Debt 
Office, having been the uniform standard for the sales for the period preceding 1855, and foliowing 
1860. It may also be objected that the uniform rate of z\ per cent, per annum, as obtained by the 

1 Since the above was written, the Parliaraentary Paper 1884, No. 8, containing Mr. A. J. Finlaison, the Government Actuary's 
Report and proposed Tables, has been published, and thèse will be fully considered in a subséquent part of this Préface. So far as an 
examination of thèse has gone, there will be no réduction in the prices of Life Annuities to females, which, however, is caused by 
réduction of interest from présent rate of 3 percent. (Consols being at par) to 2$ per cent., and a charge being made for quarter 
year's annuity payable after annuitant's death, a charge not made in the présent Table. 
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Government in its purchase of stock witii the priées of the annuities sold, cannot be relied upon, as 
the rate of interest varied with the priées of stocks according to the particular day of purchase. Ail 
this is admitted, but the conclusion of a heavy loss being sustained by the female annuitants in their 
purchases, whatever may be its précise amount, cannot be disputed. 

As to the extent to whîch this loss lias been diminished by the opérations of private bodies, it 
would be invidious to make any remarks. That it has been diminished, however, no one who 
has had his attention directed to the terms of purchase at which Life Annuîties have been offered by 
private bodies to the public, during the last quarter of a century, can for a moment doubt. And it is 
equally certain that the extent to which the public has availcd itself of thèse lower terms for the 
purchase of Life Annuîties has been very considérable; possibly, taken as a whole, to an extent 
nearly equal to the moiety of the transactions in sales of Life Annuities to females by the National 
Debt Office, during the same period of a quarter of a century, which amount to two-thirds of the whole 
transactions for the period. That it has not cqualled, if not surpassed, the opérations of the National 
Debt Office in Life Annuities, is owing to the fact that the Life offices have generally acted upon John 
Finlaison's Tables of 1829, spécial sélection for the National Debt Office, thus foliowïng closcly the 
example of the National Debt Office. As an illustration, a corporate body dealing in Life Annuities, 
and a foreign Company also dealing in the same, have together sold, durîng twenty-five years endîng 
3ist December 1883, upwards of 3 millions sterling worth in capital prices of Life Annuities. 
The National Debt Office sales, during thèse twenty-five years, calculated on data in Mr. A. G. 
Finlaison's Report of 1860, pp. 68, 69, must have realized in capital prices of Life Annuities 
£ 1 3,667 ,000. It is proper to remark that the sales of ail the British. offices, forty-seven in 
number, dealing in Life Annuities, by returns to Eoard of Trade published May 1883, indicate 
that the présent value of ail the Lîfe Annuities held from thèse forty-seven offices (which do not 
include the corporation and the foreign Life office before referred to) does not amount to 5 millions 
sterling. 

The réduction in the rate of interest yiclded by the public funds to investors, and the low rate of 
interest prevailing generally in this country, has enhanced the prices of Life Annuîties, as purchased 
from the National Debt Office. It has also, in some instances, induced private bodies, dealing in the 
sale of Life Annuities, to raise the terms of purchase, by issuing tables calculated at a lower rate of 
interest than heretofore. 

Hc would be a far-seeing statesman indeed, as well as an all-accomplishcd financier, who could 
forecast, with any degree of certainty, the course of the rate of interest to be current during the next 
twenty years. One thîng appears to be almost certain, that the change, if change there be, wiil be of 
graduai opération. As its effects have been anticipated in what précèdes, in both aspects, of diminu- 
tion, and of inercase in the rates of interest and discount, it is unnecessary to say more on a subject 
involving a great number of operatîng causes, some of which, though important, are, in their effects, 
but împerfcctly known even to adepts. 

In setiling the best mode of continuing the opérations of the National Debt Office in the ex- 
change of stock or cash for Life Annuîties, it appears expédient to draw assistance from ail the 
sources available during the long period of 54J years which has clapsed since the existing oasis was 
laid down and acted upon according to Mr. John Finlaison's Report of 3ist March 1829 (observation 
zo, maie lîfe, and observation 13, female life). 

For that purpose the expérience not only of Life Annuitants, but of Life Assurance Policyholders, 
should be had recourse to, on the ground that the period during which Life Policyholders are in ■ 



GENERAL PREFACE. xvii 

state of sélection has an important bearing on the question as to, for what period Life Annuitants con- 
tinue in a state of sélection ? 

During the more than half a century thus elapsed, most important changes hâve taken place 
in the position of societies, kingdoms, and states with référence both to Life Assurance and Life 
Annuities. Two countries in which Life Assurance was conducted on a very small scale, comparat- 
ivçly, Scotland and the United States of America, hâve assumed the first rank as the seat of the 
largest Insurance Companies— the Mutual of New York being by universal admission the largest 
Insurance Society in existence. As regards Life Annuities, the business in France has assumed 
very large proportions, one private company, ' Les Assurances Générales/ selling a larger amount, in 
capital prices paid for same, than the British Government, at least in the year 1881. 

The amount of Life Assurance business transacted in Germany has also reached very considér- 
able proportions ; and an American Insurance Company, with a branch in London, has approached 
our Government in the magnitude of sales of Life Annuities, principaily effected in this country. 

It is therefore with feelings of surprise and regret that it is noticed that only one scheme is 
found in the Report by the Actuary of the National Debt, which has been in préparation for five 
years, and that limited to this country, embracing solely the continuance of the expérience of the 
Sinking Fund Annuitants. 

With such an abundance of materials at command, and with so ample time for making use of 
thèse, it is simply perplexing to read the Treasury Minute bearing on the Report, its tone of com- 
placency, the tacit setting aside of the judgment of the- Actuary, Président of the Institute, on an 
important élément of error (looking to the true value of Annuitant Life) introduced by the Govern- 
ment Actuary into the proposed Tables, by which the value of Life Annuities, at advanced âges, is 
unduly elevated, and the adoption of a rate of interest as the basis of the New Tables lower than has 
ever been heard of before in practice. The Tables, however, published in the London Gazette of 
ioth June 1884, apply only to Savings Banks Life Annuities, and are limited to £100 a year. 

In the additional Bill (additional in respect of that passed in 1883) pending this session in the 
House of Commons, with référence to the National Debt, it is understood that the Chancellor of the 
Exchequer has taken power to offer commutation to the holders of 3 per cent Consols of Perpétuai 
Annuities at 27 and 2*8 per cent, per annum. They may or may not accept the proposai ; but if 
they do not, the Government, it is presumed, are in a position to obtain the funds at that rate of 
interest that will enable them to pay off the récusant holders. 

But it is not, even by the Government, affirmed that they can raise money at 2\ per cent, 
interest. The Treasury Minute prefixed to their Actuary's Report, however, bears (page 5) : ' My 
Lords agrée with the National Debt Commissioners that they* (Annuities under Act of George IV.) 
4 should be based upon a fixed rate of interest ; and they (my Lords) are prepared to fix this rate, for 
the présent, at £2, 10s. per cent, as proposed.' Further on : ' It is thought that the différence between 
the interest to be obtained upon investment and that at 2\ per cent, allowed to the annuitant, will 
cover the cost of the grant and payment of the annuities. 1 

One important considération, that indeed appears vital to the question, appears to hâve wholly 
escaped considération in the above extracts : Will the annuitant be willing to accept i\ per cent, per 
annum from the National Debt Office, if 3^ per cent per annum can be obtained from a respectable 
Life Assurance Company selling annuities on the same basis ? 

The average period of endurance of a Life Annuity being about thirteen years, and no Life 
Assurance Company of standing having failed to meet its engagements during a much longer period 
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than that, and knowledge on the subject being now widely diffused by the Prospectuses of Life 
Assurance Companies, more particularly by the Corporation of Manchester, who hâve circulated 
Tables to the extent of iooo values in Single and Joint Lives, showing priées of annuities, and of the 
annuities to be obtained for a specified sum, it is not probable that the business of the National Debt 
Office, as regards Life Annuities, will continue on its présent scale of magnitude, but that it will, in ail 
likelihood, assume diminished proportions. Indeed, the information we hâve in the Report indicates 
that it has already fallen off to a considérable extent. 

There is a more serious objection to the accepted proposai of 2J per cent, as basis of calculation 
for the New Annuities. It is the fact that Government, in offering thèse annuities, contemplâtes 
mainly the giving opportunity to the holder of Stock of making an équitable exchange of his 
Perpétuai Annuity for a Life Annuity. But how can the exchange be équitable which gives him 2 £ 
in place of 3 per cent, interest per annum, allowing that the cost of management is included in the 
différence ? Even in the proposais of the Chancellor of the Exchequer, in discussing the pending 
National Debt Bill, the rate of £2, 14s. and £2, 16s. per cent per annum interest is proposed to ba 
secured to the stockholder, if willing to continue his holding. The monstrous character of the pro- 
posai may be inferred from supposing the Chancellor's scheme entirely successful in con vert ing 612 
millions 3 per cent. Stock into 2\ per cent. Stock. The saving would thus be 3 millions and 60 
thousand pounds per annum. But does any mortal suppose that the Bank of England receives that 
sum for making the payment of the dividends on the 612 millions Stock ? A tenth part, or £306,000 
per annum, is the more likely annual amount of cost of management. 

It is well that the Treasury Minute contemplâtes reconsideration after the 'first year's working' 
of the new tarifif. It appears évident their Lordships will hâve ample grounds afforded them, at the 
end of that period, for reconsideration. It would be a wiser policy, however, to décline adopting a 
course open to so grave objection as that which has been sanctioned. 

As regards what might be done. It seems that so much delay having taken place in bringing out 
this vcry limited Report of their Actuary, the Lords of the Treasury might allow a further term, in 
order to procure the materials of information which the records of the Tontines under the management 
of the National Debt Commissioners afford, — that is, to authorize the Actuary to report the expérience 
of the two schemes, the Three Irish Tontines J773-75-78, and English Tontine 1789, from close 
of last observations in 1854 (per Report of 1860) to the latest date. 

It might be désirable also to see the results of the expérience of the French Government in Life 
Annuities, and also of the French Life Assurance Companies dealing in Life Annuities (which latter 
is understood to be in préparation for publication). 

The American expérience in Life Assurance would also furnish valuable information on the 
effect of sélection among Life Policyholders. It is possible the expérience of Germany might also be 
available. 

A luminous view of the expérience of human life, among annuitants and policyholders in thèse 
différent countrics, compared and contrasted with our own, both public and private, would afford the 
means, in a degree incomparably superior, to the Lords of the Treasury, of judging what should be 
done, rather than proceeding on the view of a single observation, and that one objectionable from the 
large number of survivors rcmaining at the close, compared to the entrants, — 25 per cent, for both 
sexes, 26 per cent, for maies, and 27 per cent, for females. 

As regards the objection stated by the Actuary consulted by the Treasury, there seem no reasons 
that can possibly be assigned for not giving effect to it, by excluding the 322 selected maies above 
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73 years of âge from the calculation. That, however, has not been done, the 322 being included in 
the calculation, and value of annuities for âge above 71, thus raised a half year's purchase on the 
average. 

As regards the Observation used by the Actuary of the National Debt, it appears to hâve been 
deemed sufficiently ample, in the number of lives subjected to observation, not only to furnish with 

1 

correctness the real Mean Duration of Annuitant Life, and the reai values of Life Annuities ; but also 
to be capable of doing this at every yearly stage of annuitant life, from the particular number entérina 
at each âge. 

When Mr. John Finlaison constructed his sélection of Tables for the use of the Government in 
1829, he was careful to show, in actual calculated results, that the mode in which he treated the. 
probabilities of surviving one year, whether unadjusted or adjusted, produced substantially the same 
results — there being harmony in the adjusted probabilities and resulting value — with the probabilities 
and values derived direct from the observations. 

In the Report of 1884, the Actuary has furnished no such comparison, simply stating that the 
analyzed probabilities hâve been modulated from the theorems of Mr. Gompertz, and from the method 
of adjustment known as that of Mr. Woolhouse. It is true a column is given of the unadjusted rate 
of mortality, but it is not accompanied by any table of values deduced from that unadjusted rate of 
mortality. 

It is thus assumed that there is no occasion for any such table, or for the comparison that could 
be made if such table were furnished, in this respect departing from the example of Mr. John 
Finlaison's Report. 

Everything is made to dépend upon the Actuary's assurance that 'the object in view throughout 
the whole of the computations has been that the results to be obtained from the adjusted séries of 
death-rates should correspond as closely as the nature of the case would permit, with the déductions 
primarily made from the crude facts.' 

Référence has been made to the disregard of the effect of the proportion of survivors, at the 
close of the observation, to the whole body of entrants, as having a material effect on the resulting 
values of the annuities. 

In order to test practically the value of the statement of the Government Actuary, as given 
above, independent calculations hâve been made, for female life (being the more important and 
valuable, as embracing double the number submitted to observation compared with maie life), for 
âges 62, 63, and 64, and also for âges 72, 73, and 74, at 3J per cent, interest, and also at 3 per cent, 
interest and 2$ per cent., the results of which, as compared with the values in Mr. A. J. Finlaison's 
Analyzed Tables, will be seen from the following statement of both : — 

Female life — 2\ per cent, interest. 



Vire. 


Mr. Finlaison's 


Results derived from 


Analyzed Tables. 


H;c, 


Analyzed Tables. 


Report, p. 


63. 


Plus. Minus. 


62 


11-522 
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63 


II'I22 


10*932 




•190 


64 


IO716 


11*281 




•565 



It will thus be seen that there is no harmony, properly speaking, between Mr. Finlaison's 
analyzed values and the actual observations, so far as the above âges are concernée!. 
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The values for the first column hâve been deduced from the values furnished in the London Gazette 
of ioth June 1884, deducting the value of the half-yearly payment of annuity, and also the value of 
the quarter's annuity payable after the annuitant's death, and were proved by comparison of the 
séquence of the 2i, 2f , 3, 3i, and 3^ per cent, rates to be correct. 

As regards the values derived from the data furnished in p. 63 of 1884 Report, they were 
obtained by the use of Mr. Woolhouse's theorem, using *// = 5, and in one instance checked by the 
application of the closer mode of obtaining results given in the Préface to Vol. II. Part II. of the 
Government Life Annuity Commutation Tables. 

Besides the radical defect of giving no results corresponding with the varying proportions of 
survivors to entrants, the Tables applied to the use of the Savings Banks hâve, as regards the malc 
life, not only the objection stated by the Actuary consulted, the inclusion of 322 selected maies ail 
above 73 years of âge, but the further objection that, on the maie life, the numbers of entrants at the 
particular âges are not sufficient to create a reasonable correspondence between the results derived 
from the unadjusted probabilities of surviving each year, and the adjusted probabilities. 

For example, the value of an annuity of £ 1 a year on the life of a female aged 63 is, by the 
unadjusted probabilities, at 2^ per cent, . . . 11*115 

And Mr. A. J. Finlaison's value, derived from the adjusted probabilities, . 11*119 



Différence, -004 



But, in the maie life, at the same âge, while the value, by the unadjusted probability, at 2J per 
cent, is ........... . 9*764 

Mr. A. J. Finlaison's value, derived from the adjusted probabilities, is . . 9*948 



Différence, '184 

It is true that the value 9764 is derived by Mr. Woolhouses process; but making use of iw»5, 
any différence that can arise from the exact calculation must be under the twentieth part of the 
above différence. 

When vve refer to the number of entrants and survivors, the true cause of the divergence is 
évident. 

Of females of 63 years of âge, the entrants are . .736 

And the proportion of survivors is 26 per cent 
Of maies of 63 years of âge, the entrants are . -454 
And the proportion of survivors is 19 per cent 

The insufficiency of the number of entrants, 38 per cent less in number than the females, must 
therefore be the cause of the discrepancy from the resuit of the unadjusted probabilities. 

In Mr. John Finlaison's Tables in Report of 1829, the discrepancies between the values derived 
from the probabilities according to observation, and from the corrected or adjusted probabilities, are 
comparatively small. 

But if a new system of calculating Life Annuities is to be used for the future, it seems a 
neccssary requisite that the numbers should be sufficiently large to produce a natural harmony, as in 
the case of the observations of mortality among the assured collectcd by the Institute of Actuaries, 
and forming the foundation of the Life Assurance Tables of the Institute. 
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The number of lives involved in the Report of 1884, 30,788, appears sufficiently ample if 
worked out to the close. But when thèse are divided into sections for each year of âge at entry, even 
between 50 and 74, when there are — 

Fercentage of Survivors Deaths 

~ s. 

",057 
6407 





Entrants. 


Survivors. 


to Entra 


Females, 


14,934 


3877 


26 


Maies, 


8074 


1667 


21 



23»°° 8 5544 17,464 



it reduces the female average entrants, at each âge, to 597 
and the maie average entrants, at each âge, to 323. 

It is not meant that thèse numbers might not be sufficient, if worked out, but, as appears from the 
results before stated, 26 per cent, is the proportion of female survivors, and 21 per cent, the proportion 
of maie survivors. 

The Life Insurance Offices hâve not thought fit, in the Tables of the Institute of Actuaries, to 
deduct from the premiums, forming the prices of the sums assured, the value by which lives during 
the first five, ten, or fifteen years of assurance are above the average vitality. Indeed, if the numbers 
are sufficiently large, and the proportion of survivors of moderate amount, the Tables constructed 
from the Life Assurance data are sufficient to satisfy justice to the assured, more especially as the 
great buik of them share in the profits. But it is altogether différent with Annuitants, who take no 
share whatever of the profits ; and the Government, which professes to give an équitable exchange to 
the stockholder, transgresses the rule of equity when the proportion of survivors to entrants attains to 
any such figure as 26 per cent of females and 21 per cent, of maies. 

With référence to the modes of forming a graduated séries of the living from the âge first 
observed until the end ; or of the probabilities of surviving, or dying, in the successive years, nothing 
has surprised me more than the regular symmetry of the features presented by the combination of the 
whole expérience of the Government annuitants, as actually observed, without modification eithcr 
by the System of Mr. Gompertz, or its improvement by Mr. Makeham, or the mode of Mr. Woolhousc, 
or the graphie System, combined with the results of introduction of the élément of interest. 

In fact the séquence could only be compared to that presented by the mathematical accuracy of 
the calculating instrument described in Vol. I. of the Commutation Tables. 

In using an ordinary arithmetical process of multiplication or division, or in supplying thèse by 
the resourecs of addition or subtraction in logarithms, an error of a figure may occur, and dérange the 
results of the calculation, in any value, from the lowest to the highest. But in the reading off from 
the instrument the values there presented on the vertical T by the intersection of the lines exhibiting, 
at their terminations on the vertical side of the instrument, the numbers completing each year of âge 
from o to 101 (in female life), there are presented, in column order, products decreasing proportionally 
to the distances measured, on the vertical scale, or T, by the lengths. Any error, therefore, in the 
reading off is, in a manner, checked by the progression exhibited by the column itself, and must 
be of rarer occurrence than in ordinary arithmetic, or in using logarithms. 

But that a law rules the proportions exhibited by the naturai decrease of the numbers of man- 

kind, by death, is most manifest, and many are the times when the error of the calculator has, on 

looking to the séquence of the séries, been demonstrated to him by that alone. It is finely said, in 

the Scriptures, ' The dumb ass speaking with man's voice, forbade the madness of the prophet/ which 

d 
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may be read, c Corrected the error of the prophet.' But the voice of nature is more potential ; and if 
the Christian philosopher, adducing proofs of the existence of an overruling Providence ovcr the 
destinies of mankind, desires to use a powerful argument, there appears none better fitted for the 
purpose than the regular harmony that is found in the observation, accurately made, of the diminution 
by death of the human race, when observed in sufficiently large numbers. 

It is not for a moment contended that any such harmony exists as is produced by the artificial 
modes of adjustment referred to. On the contrary, there will, in the observation of female life, be 
marked variations at the critical periods naturally incident. Again, as regards Maies, a more than 
normal mortality will occur about the âges when young men first begin, employed in business, to feel 
the effects of its pressure on their natural health and strength. 

There may be convenience in the artificial adjustment of the probabilities of life, but, as was seen 
in the Expérience collected by the Institute of Actuaries, the numbers being large, and the observa- 
tion accurately taken, there was found to be scarcely any need of further adjustment. 

The author, on the whole, sees no reason to regret his adhérence to the view of the late Professor 
De Morgan, that the actual observation formed the préférable basis. 

The objections that occur to the analyticai mode in calculating Life Annuities appear to multiply 
the more that one examines into the process. 

It has been already pointed out, that although it carefully notes, and takes advantage, against 
the annuitant, of the comparatively small mortality during the first four years of the continuance of 
the annuity, treating the annuitant as one of a sélect body, entering together on the journey, in 
robust health, yet it makes no note of the altered condition towards the end ; simply ignoring that 
portion, the concluding one, of the journey ; that is, what happens among the survivors. 

It is consistent both with reason, science, and common sensé, that if you take account of the 
favourable part of the career, you must, in ail fairness, take account of the unfavourable as well. If 
you do otherwise, whether applied to human happiness or to human existence, you necessarily arrive 
at a false conclusion, and as regards the latter, overstate the duration of human existence, and ail 
values derived therefrom. 

The useful theorem of Mr. Woolhouse, for deducing, by a mode derived from the higher analysis, 
in a fcw figures, the value of an annuity, on single or joint lives, at any given rate of interest, becomes 
almost inapplicable, under the analytic mode of treating the subject. The anomalous resuit is pro- 
duced, that greater accuracy is arrived at by taking fewer Unes of numerals. For instance, at âge 63, 
if you take *» — 3, which involves some 12 numbers to sum, your resuit will be further from the truth 
than if you take m s 1 1, involving only 3 numbers to sum. 

This arises from the dérangement of the order of progression, very slow during the first four 
years, but increasing, at first by a sort of jump, then rapidly thereafter. 

What the analyticai mode has to recommend it cannot be appreciated, unless on the simple plan 

of enhancing the value of the annuity. 

In the comparison made in the Report, it appears to serve a further purpose, viz. to reconcile the 
otherwise discordant character of Mr. John Finlaison's 1829 Tables, acted on by the National Debt 
Office up to the présent time, with the latest expérience of the Government annuitants. 

It has been already pointed out that in comparing the two, as done at pages 16 and 17 of 1884 
Report, the quarter's annuity payable after the annuitant's death is included in the Analyticai Table, 
but not included in the existing National Debt Office Table, with which it is contrasted ; and that a 

comparison is thus not made. 
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But over and above, the Analytical Table has been prepared on one System, returning a higher 
value than by the ordinary System ; whereas the values taken from Mr. John Finlaison's and Mr. 
Alex. Glen Finlaison's Tables hâve been derived from the ordinary System of calculation. 

A true comparison requires that the same System, whether ordinary or analytical, should be 
adopted for ail the three. 

There is no doubt Mr. A. J. Finlaison has displayed much care and exactness in elaborating the 
analytical System. As a spécimen, the probability, four years and upwards from date of purchase, 
requires at every âge, for defining that probability, the summation of the whole range of probabiiitics 
from and including the fifth âge, reckoned from the analytical âge required, down to the extremity 
of the Table. The labour of this may be imagined, though it does not appear on the 
surface. 

But what is the bencfit of following a System which does not lead to true results, and only serves 
to unduly enhance the proper value of a life annuity ? It may be that the Government requires to be 
protected against aged adventurers, who may be disposed to stake heavy sums on the chance of their 
lives, well knowing their prospects of continued existence. But the first step, in dealing with thèse, 
appears to be, to obtain correct Tables applicable to such lives, and then to add a definite perccntage 
to meet any extra risk thus incurred. This seems abundantly provided for, as regards percentage 
by exacting the same price for ail âges above 80 as for a life of 80. 

It is known that, since 1829, the Government hâve sustained no loss on their life annuity trans- 
actions ; and as it is not wished to make any profit, but to offer a fair exchange to the national 
creditor, thereby enhancing the value of the Funds, it appears that justice and expediency equally 
point to a correct statement of the value of human life as the only foundation for conducting the 
business of the National Debt Office in life annuities aright. 

The nevv priées of annuities for the National Debt Office not being yet determined, it is hoped 
that the features of the plan, when published, will commend themselves to the public by a rigid 
adhérence to the System that présents the just value of the same, giving due weight to the opération 
of natural causes, both in the commencement and at the close of annuitant life. 

It may be asked, Cannot an example be afforded of the value of an annuity deduced from a 
proper foundation, and by a just and équitable method ? Had the expérience of the three Irish 
Tontines, 1773-75-77, and more particularly of the English Tontine, 1789, been given, continued 
from the Report of 1860, this would hâve been practicable, as in the former we would hâve had one 
observation in which the whole of the nominees had died out ; and in the latter, although the number 
of nominees enrolled in 1789, 5 years of âge and under, amounted to 91 1 maies and 964 fcmales, 1875 
persons, out of the total number enrolled of 4197 maies and 3974 females, together 8 171 persons, 
being about ^th of the whole, yet the number of survivors in the year 1875, when they must have 
attained, on the average, 88J years of âge, would be exceedingly small. 

In the three Irish Tontines, 1773-75-77, the Report of 1860 showed that the number of maies 5 
years of âge and under enrolled being 385, and of females of like âges 515, 900 persons, there 
survived, at the close of the observation, 5th April 1854, out of 1415 maies and 1969 females enrolied, 
3384 persons, only 60 maies and 120 females, 180 persons, being little more than 5 per cent, of the 
whole, or giving nearly 95 per cent, as gone off by death, after the lapse, on average, of 79 years from 
the date of enrolment. The 86 years of expérience of the English Tontine, from the enrolment in 
1789 up to 1875, is not likely to have left any appréciable percentage of survivors. This conclusion 
is arrived at from what is stated by Mr. Alex. Glen Finlaison, p. 71 of Report 1860, that in 48 years 
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to 1856, 60 per cent, of the 10,595 Sinking Fund female annuitants had gone off by death. This is 
at the rate of 1 J per cent per annum ; and it is to be observed that the Sinking Fund annuitants 
being recruited by fresh entrants from year to year, their rate of mortality would be less than that of 
the three Irish Tontine nominees who were ail enrolled on one and the same day. Therefore 7 
years* course of mortality giving 8| per cent for the whole 7 years, it may be concluded that in 1862 
the whole nominees in the three Irish Tontines were extinct 

As regards the nominees in the English Tontine 1789, there were, on 5U1 April 1854, being 65 
years from the date of enrolment, surviving of maies 755, of females 1084, 1839 persons, out of 4197 
maies and 3974 females enrolled, 8 171 persons. The percentage of survivors in 1854 being about 22, 
it follows that if i{ per cent died ofF in the 21 years up to 1875, that amounting to 26 per cent., there 
could be no survivors in 1875. This would infer, however, that none had survived to be 97 J years of 
âge, out of the 1875 persons enrolled at 5 years of âge and under ; but as among the Sinking Fund 
annuitants, at the close of the Observation 1875, there are found to hâve been 37 females and 16 maies, 

53 persons, who had ail attained the âge of 97 and upwards, it may be allowed that, out of the 1875 
persons of the English Tontine, enrolled in 1789 of five years and under, some would survive to 1 875, who 
had been among that number, or among the 1839 persons surviving on 5th April 1854. Still this 
could not modify the fact that, practically, as regards percentage of calculation, there was nothing in 
the number of survivais that could aftect the assumption that, as regards any tabular results, the 
whole nominees might be held to be extinct 

Thus, in the continuance of thèse two tables of the three Irish Tontines and the English Tontine, 
would, had they been continued up to 1875, hâve been found the materials, combined with a 
proportion of the Sinking Fund annuitants, of an observation in which the whole number of Tontine 
nominees and annuitants had run their full course. 

Whether it would hâve been judicious, even in thèse circumstances, to hâve had recourse to the 
modes of Mr. Gompertz, and of Mr. Woolhouse, to deduce the values of annuities from the numbers 
cntering at each year of âge, and followed on to the extinction of ail at higher âges, but limiting the 
analytical process to the first four years from purchase, is a question difficult to answer. Perhaps the 
only practical mode of answering it is to take, out of the Sinking Fund Annuitants classification, 
the numbers in those groups that approximate most closely to extinction, by presenting the smallest 
percentage of survivors — and from thèse deduce the values of annuities. If the results harmonized 
with the analytical process results, that would be so far a testimony in favour of the latter. There 
does not seem, however, to be much hope in this, the proportion of maies entering from 63 to 75 
surviving being i6|, and the like proportion for females being 21 per cent. 

In comparing the values at 3 per cent, interest, females, by the three Irish Tontines, as stated in 
Mr. A. Glen Finlaison's Report of 1860, with the values in Report 1884, it is found, the percentage of 
survivors, in the former, being 6, and in the latter 25, that the 1884 Report values are, for âges from 

54 to 75, 4 per cent higher than the Irish Tontines. 

On comparing the English Tontine 1789 values, in Mr. A. Glen Finlaison's 1860 Report, with the 
1 884 Report, for females, at same rate of interest, the percentage of survivors in former being 27, and 
in latter 25, it is found that the English Tontine values are, for the âges from 54 to 75, 1 per cent, 
higher than the 1884 Report values. 

This English Tontine is the table on which Mr. A. Glen Finlaison placed much reliance. It is 
somewhat singular, notwithstanding that the English Tontine 1789 nominees, females, though ail 
enrolled on one and the same day, and although the analyzed mode has not been applied to them, yet 
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that the resulting values are thus i per cent, higher than the 1884 Report analyzed values of annuities 
of the Sînking Fund, up to âge 75. 

The advantage from fresh accession of annuitants each year, and from the analyzed process, is on 
the side of the Sînking Fund annuitants. 

The advantage, from 27 per cent of survivors, as compared with 25 per cent., is with the English 
Tontine nominees. 

It must be conceded that the latter advantage could not possibly outweigh the two others, and 
must indeed, from its small proportion, hâve had little influence. 

The conclusion is patent, that the Sînking Fund annuitants, females, as a class, must be consider- 
ably inferior in vitality to those of the English Tontine 1789. 

It is right to add that, in following the comparisons to higher âges, the resuit is that the scale 
changes at âge 77, and, taking the mean between âge 76 and âge 80, Mr. A. J. Finlaison's values are 
1 per cent, higher than those of the English Tontine 1789. 

Considering, however, the advantage gained by the analytical mode of treating, and by the 
accession of probably about a tenth annually of the whole number then on the roll, and that tenth ail 
in a state of sélection, the conclusion already made is not altered, that the Sînking Fund annuitants 
are, as a class, inferior in vitality to the nominees of the English Tontine 1789, as regards female life, 

by far the more important branch of the business in Life Annuities at the National Debt Office. 
The following are the tabular results : — 

Three Irish Tontines ; Mr. Alex. Glen Finlaison's Report 1860, page 96 ; also Mr. A. J. Finlaison's 

Report 1884, page 33, Analyzed Table, o years elapsed from purchase. 

Females— Three per cent, interest. 

Analyzed Table. 

1395 1 
12527 

1 1 '046 

9I3 1 

7654 
6367 

4-937 



ges. 


Three Irish Tontines. 


54 


13*587 


58 


12*040 


62 


10*452 


67 


8-627 


71 


7-277 


75 


5"9" 


80 


4-386 



62*280 



Averag e, 8-897 



65*613 



9'373 



iffen 


;nce Analyzed Table. 


Per cent. Analyzed Table. 




Plus. 


Plus, 




•364 


27 




•487 


4-0 




•594 


57 




•504 


6'2 




•377 


5'2 




•456 


77 




•551 


"5 



•476 



•4 



English Tontine 1789 ; Mr. Alex. Glen Finlaison's Report 1860, pages 120, 121 ; also Mr. A. J, 
Finlaison's Report 1884, page 33, Analyzed Table, o years elapsed from purchase. 

Females — Three per cent, interest. 

ible. Per cent. Analyzed Table. 

Plus. 



\ges. 


English Tontine 1789. 


Analyzed Table. 


Analyzed ". 


rable. 


Per cent. 








Minus. 


Plus. 


Minus. 


54 


14-031 


I3*95 T 


•080 


• • • 


o-6 


58 


12*605 


12-527 


•078 


• « « 


o-6 


62 


1 1 -084 


1 1 '046 


•038 


• • • 


o*3 


67 


9231 


9131 


•IOO 


• • • 


i'i 


7i 


7-818 


7*654 


•164 


• • • 


i'9 


75 


6*422 


6-367 


•055 


• • • 


09 


80 


4-802 


4*937 


• • • 


•135 


• •• 




65'993 


65613 





8 



Average, 9*427 



9373 



•054 



o*6 
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As regards the comparison in maie life, there is, as may be expected from the introduction into 
Mr. A. J. Finlaison's Tables, of 322 selected maies above 73 years of âge, more variation in the 
results. Thèse are also complicated by another circumstance. In continuing the results of the 
vitality of the females, the différences between the two classes of females combined, Government 

■ 

nominees, and Contributors* nominees (Tontine 1789), between the âges 56 and 90, is only 5 per cent 
in favour of the former ; whereas, in regard to the vitality of the maies, the différence is 1 1 per cent., 
and in favour of the latter. 

It has already been stated, as regards percentage of survivors to entrants, as taken at close of 
observation, that in the three Irish Tontines, females, it is 6 per cent as against 27 per cent, in 
English Tontine 1789, females. As regards maies in the three Irish Tontines, it is the same as in 
the females, viz. 6 per cent In the English Tontine, maies, the proportion of survivors is 22 per 
cent It is proper to add that, in both maies and females of thèse two observations, ail were enrolled 
on one and the same day. 

The effect of thèse variations is therefore apparent in the results, which are as follows, viz. : — 



Three Irish Tontines ; Mr. Alex. Glen Finlaison's Report 1860, pages 92, 93 ; also Mr. A. J. 
Finlaison's Report 1884, page 32, Analyzed Table, o years elapsed from purchase. 



Maies — Three per cent interest. 



ges. 


Three Irish Tontines. 


Analyzed Table. 


54 


12652 


12*625 


58 


11-185 


11-310 


62 


9684 


9916 


67 


7*934 


8-252 


7* 


6685 


6-986 


75 


5-667 


5*809 


80 


4476 


4.553 




58*283 
Average, 8*326 


59*45 1 




8*493 



Différence Analyzed Table. 



Plus. 


Minus, 


Plus 


m • • 


•027 


• • * 


' I2 5 




I'I 


•232 




2*5 


•318 




4-0 


•301 




4*5 


'142 




2 '5 


•077 




i*7 


•167 




2 



Percent. Analyzed Table. 

Minus. 



English Tontine 1789; Mr. Alex. Glen Finlaison's Report 1860, pages 116, 117 ; also Mr. A. J. 
Finlaison's Report 1884, page 32, Analyzed Table, o years elapsed from purchase. 

Maies — Three per cent, interest. 



\ges. 


English Tontine 1789. 


Analyzed Table. 


Analyzed Table. 
Plus. 


Per cent. Analyzed Table. 
Plus. 


54 


12-546 


12*625 


•079 


0-4 


58 


II'20I 


11*310 


•109 


l'O 


62 


9828 


9-916 


•088 


0-9 


67 


8-019 


8-252 


•233 


2-9 


71 


6628 


6986 


•358 


5*4 


75 


5*353 


5809 


•456 


8'5 


80 


3*942 


4*553 


•6ll 


15*5 




57517 


59*45' 





Average, 8-217 



8*493 



•276 



3*3 



It must be admittcd that the English Tontine 1789, maies, shows a weak vitality between âges 
75 to 80. The cause of this we find partly revcaled on contrasting pages 90, 91, and 114, 115 of Mr. 
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A. Glen Finlaison's Report, which shows the mortality per cent, at mean âge, for the maies of the 
Irish Tontines, between âge 81 and âge 90, on average of quinquennial periods, to be 33242 per 
cent ; whereas the like average for the English Tontine is 37627 per cent, making a différence of 
4-385 per cent, in favour of vitality of the Irish Tontine maies. When this fact, which lowers the 
values of the English Tontine maie lives for âge 71 and ail above, as compared with the maies of the 
Irish Tontines, is coupled with the enhancement of the values in the Analyzed Table, by the introduc- 
tion of the 322 selected maies ail above 73 years of âge, there is so far an explanation of the différence 
between the English Tontine Table maies, and the Analyzed Table, rising to 8£ per cent, at âge 75, 
and to 15J per cent, at âge 80. 

Allowing ail this, it appears to be a fact indisputable that the Irish maies at the higher âges show 
a wonderful vitality. The value of £1 annuity on a maie life, âge 80, by Mr. A. Glen Finlaison's 
Combined Tables (Report 1860, page 141) is at 3J per cent. 4*105, and at 3 per cent, will be 4*147. 
The Irish Tontine nominees are, however, only 141 5, out of 1 1,154 lives involved in the Combined Maie 
Life Table, and their high vitality therefore does not raise the above value much, leaving only '205, or 
5 per cent above the preceding value at âge 80 in the English Tontine Table, making a différence of 
about 10 per cent, of the Analytical 1884 Table above the Combined Table 1860 Report, maies. 

That the analytical mode tends, at the older âges especially, to considerably raise the values of Life 
Annuities, must be admitted ; and it may be argued that, seeing after the first four years, even at âge 
80 (Report 1884, page 25) the number exposed to risk is in maies 2137, in females 4664, continuing 
in the former case to 1045 at a g e 86, and in the latter to 1018 at âge 88, the analytical mode is a 
perfectly just mode of arriving at the true value of a Life Annuity. 

To this we must answer that, on the doctrine of approbate and reprobate, the System fails. The 
advantage against the annuitant is taken, on the one hand, in référence to the four years of annuitant 
life, from the outset, but is denied, on the other hand, in not carrying the observation to the close of 
ail the lives observed — a quarter of the annuitants remaining survivors at the close of the observation 
— which, if so continued, would undoubtedly reduce to a considérable extent the values given in the 
Analyzed Tables. 

In conséquence of the Tables embraced in Parliamentary Paper, Session 1884, No. 8, being limited 
to the expérience of the Sinking Fund annuitants, and that brought down only to end of 1875, it bas 
become impracticable to realize the project contemplated, as stated in the prospectus of this Work, 
viz. to give the results of the expérience of 55,000 lives of annuitants, of whom 43,000 had died, 
leaving 1 2,000 survivors. 

In place of this, what could be accomplished has been effected, viz. to utilize the additional 
expérience afforded by the bringing down the scheme of the Sinking Fund annuitants from 3ist 
December 1850 to 3ist December 1875. It was not practicable to exclude, as done in Report of 
1860 of Mr. Alex. Glen Finlaison in Combined Observations, the 675 selected maie lives, of whom 
369 had died, up to 3ist December 1850, leaving 306 survivors ail of the age of 60 and upwards, 
because Mr. A. J. Finlaison has included them. The additional expérience of the Sinking Fund thus 
extended to 14,651 persons (including the 675 selected maies), of whom 5387 were maies and 10,595 
females. Had the average number of annuitants purchasing from the National Debt Office between 
1855 an d 1860, about 872 per annum, been maintained, the additional expérience up to 1878 would 
hâve given 24427 persons ; and thus, during 25 years of expérience, up to 3ist December 1^75, the 
average prevailing for 5 years up to 1860 of entrants of annuitants appears to hâve fallen off about 
one-third, or nearly 33 per cent. 
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A Table has therefore been constructed, in the first place, for female life as the more important 
branch of the National Debt Life Annuity business, which combines the following observations : — 

Enrolled. Died. Survived. 

(i) Mr. John Finlaison's Observation Report 1829, No. 1, . . 408 408 o 

Do. Do. No. 2, . 1624 1504 120 



2032 1912 120 



(2) Mr. Alex. Glen Finlaison's Observation Report 1860, observed to 
5th April 1854. 

1860 Report. Enrolled. Died. Survived. 

Page 95 — Threelrish Tontines, 1773, 17 75, and 1777, 1969 1849 I2 ° 

Page 119 — English Tontine, 1789, . . . 3974 2890 1084 



5943 4739 i 2 °4 5943 4739 1204 



7975 6651 1324 

(3) Mr. Alex. John Finlaison's Observation of 

Sinking Fund Annuitants Report 1884. 
From ist October 1808 to 3ist December 1875, .... 19859 14391 5468 



27834 21042 6792 



The proportion of survivors is thus about 24^ per cent. 



Founding on the above data, and taking the rate of interest as 3 per cent, per annum, the follow- 
ing shows the results of comparison : — 

Combined Tables, Messrs. Finlaison's Reports 1829, 1860, and 1884, 

contrasted with other Tables. 
Females — 3 per cent 



e 
"3 



•& s --s ô l$ --s -^S* 5 > À&l i£ '\ -s 

H - "g y ils <h %*%iè u& **".*& <l 1 3 

** .s . £ £29 -; .a <;£ X «sis „*2«i >» * • u ° 

.5 S E-32 g -g .s S_a £.Jas S-s.i a<s .ro 3 2 p~ 54 2-1 






**3 






04 

50 15*167 15*433 +'266 +r8 15459 +'292 +2-i 14*948 -f'2i9 +1-5 

55 13*463 I 3'633 +'170 +i'3 I 3' 6 5 6 +* I 93 + r 5 13224 + * 2 39 + 1* 

60 11*656 11 764 -P108 +i*i 11-812 -h '156 +i*3 11-406 +'250 +2*2 

65 9694 9751 +'057 +o-6 9774 -fo8o + o*8 9521 H-'i73 + 18 

70 7793 7752 --041 -05 7818 +-025 +0-3 7-673 +M2o +r6 

75 5'9 88 5' 8 98 -'090 -1-5 5*884 --104 -18 5*983 +'005 +o*i 

80 4-368 4352 -016 -0-3 4-333 --035 -o-8 4*461 --093 -2-i 

68129 68-583 68-736 67-216 



Avcrage, 9*733 9798 +'065 +07 9*819 + '086 +0*9 9*602 +'131 +1*4 

^■HMBB «BB^H ■■■■■■■■■■■ ■■■■■■■■> «1 ■■■■M^^M» «BB^H •■■■■>■■■■■■ ■■■■■■■■■■I aBBBBBBBBW ■■■■■■■■» 

As regards the Analyzed Table in 1884 Report, pp. 32, 33, it seems only necessary to refer to what 
appears to be a vital error in its construction, viz. that it takes account of the exubérance of health in 
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the first four years of annuitant life, but takes no account of the effect of what will certainly occiir 
among the survivors up to the close of the observation, viz. a considérable increase in their rate of 
mortality beyond what has been reckoned in the actual observation for annuitants of like âges. It 
has been stated already that the proportion of survivors to entrants at the close of the observation of 
the females of the Sinking Fund Annuitants, was 27 £ per cent, 

Thus inferring, at âge 60, a réduction of the analyzed value . . . .1 1791 

By, at least, 4 per cent. ........ 472 

Thus reducing the value to . . . . . . . 11*319 

As regards maie lives, thèse including the 675 selected maies ail of the âge of 58 and upwards 
(and 322 of them of the âge of 73 and upwards), it was thought désirable to ascertain, so far as prac- 
ticable, the effect of their influence on the class to which they belonged, viz. the Sinking Fund 
annuitants, before proceeding to incorporate with that expérience the Tontine nominees and 
Annuitants of Observations 1 and 2 of Mr. John Finlaisons Report of 1829, and the three Irish 
Tontines, and the English Tontine as in Mr. Alexander Glen Finlaison's Report of 1864. 

The Tables, in the latter Report, of the maie annuitants of the Sinking Fund, selected lives above 
58 excluded, pp. 124, 125, and the maie annuitants of the same, selected lives above 58 included, 
PP- 136, 137 (with, in both cases, the other annuitants of the Sinking Fund), were therefore made use of, 
at 4 per cent, interest, and the comparison of the two sets of Life Annuity values showed that, at âge 
80 the value of an annuity was, by inclusion of the 675 old maies, raised by "109, équivalent to 2± per 
cent, added to the value otherwise ; and the average increase, from âge 58 to âge 90, was équivalent to 
r | per cent, added to the value otherwise. 

Pursuing the inquiry further, with the best light that could be obtained from the fact that, at the 
close of the Observation in May 1854, there were surviving, of the 675 old maies, 306 of the âge, on 
average, of 68J years, the conclusion is that, by the introduction of thèse 675 old maies, the values in 
the recently published Tables for the use of the Savings Banks, for ail âges above 58, hâve been 
raised, on the average, by not less than one half-year's purchase. 

It is unfortunate that, seeing the objection of the consulted Actuary to such introduction stands 
in the 1884 Report, neither has his recommendation been given effect to, nor has it been shown that 
it was unnecessary to do so. 

It may be thought that since the exact comparison of the two sets of Life Annuity values, the 
one excluding, the other including the 675 old lives, showed a différence at âge 80 of only -109, or 2J 
per cent, that the further expérience from 1854 to 1875. following on the expérience from 1830-31 
(about which time the 675 old maies were enrolled) to 1854, in which 3154 enrolled in the ordinary 
way between âges 57 and 97, increased to 3829 by 675 selected lives, with 306 of the latter surviving 
to May 1854, on average 79J years of âge, could not increase the différence at âge 80 of '109 to '500 
or above that figure. 

It must be borne in mind that, in treating the subject in the analytical mode, the whole annuitants 
of a particular âge, such as 74, are classed together, and the calculation, in its first stage of four years 
from purchase (or entry, or enrolment), embraces only the number of entrants at that âge, — which is 
188. It is easy to see that, if 322 specfally selected lives were to be combined with thèse, the rate of 
mortality would be materially altered. But the 322 specially selected maies were (as appears per 1860 
Report, p. I32>, 85 per cent, of them, aged from 75 to 8i, on being enrolled. If we take, therefore, 
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the whole nùmber of maies in 1884 Report, entering at thèse âges we get 1015, and deducting 85 per 
cent, of the 322 specially selected maies, Le. 274, we get 741 as the number who entered in the ordinary 
way, The disturbing élément thus counts for about 38 per cent, of the other. 

Contrasted with the values derived, in the ordinary way, from Sinking Fund annuitants, per 
Report 1860 (p. 136), selected lives included, the comparison stands thus : — 



Ages. 



Selected lives only, as observed to 8th Sinking Fund, selected lives Différence, selected Selected lives only, 
May 1854, 4 per cent. Interest. include 



75 5715 

80 4'49<> 

85 334i 

90 2*083 



!5'635 



4 per cent. Interest. 


lives only. 


percentage 




Plus. 


Plus. 


5'44i 


•274 


5 


4-164 


•332 


8 


3-000 


341 


11-4 


1979 


•104 


5*2 


i4'5 8 4 





Average, 3-909 3*646 '263 7 3 

In making a comparison with the Tables in the 1884 Report, the fair mode is to take the Table 
which has been calculated in the ordinary way. There is only one such Table, but it is given at 3 
per cent, interest (p. 20). The values by this Table, at 4 per cent, interest, are therefore furnished 
approximately. 

The comparison will then stand thus : — 

Ages. Selected lives only. Re P° rt l88 4> but at 4 per Différence, selected Selected lives only, per- 







cent, approximately. 


lives only. 
Plus. 


centage. 
Plus. 


75 


5'7i5 


5-165 


•550 


io*6 


80 


4-496 


3*853 


643 


I3-3 


85 


334i 


2784 


'557 


20'0 


90 


2-083 


1-970 


113 


5*7 



As the sélection only enters into the Combined Table to the extent of 38 per cent, the above 
percentages would require to be reduced accordingly, and would thus become : — 



Ages. 


Percentage, 


75 


40 


80 


5*1 


85 


76 


90 


2*2 



But it must be remembered that the above allows only for 274 selected lives, whereas the number 
was 675. Further, it is obvious that the rate of interest in the lately published Tables for the use of 
the Savings Banks being calculated at 2\ per cent., the above percentages fall to be increased from 
this cause also. 

On the whole, therefore, it may, I think, be held that it is not too high an assumption to estimate 
the increase in the Analyzed Tables, from introduction of the whole of the selected maie lives, in the 
2\ per cent. Tables, at one half-year's purchase of the annuity. 
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Following the same plan in the maie life as has been pursued in the female, 
The Table, in the second place, for maie life is therefore now given, which combines the following 
observations, viz. : — ' 

Enrolled. Died. Survived. 

Page 21 — Mr. John Finlaison's Observation Report 1829, No. 1, . . 594 594 o 

Page 23 — Do. Do. No. 2, . . 928 892 36 



1522 i486 



36 



Mr. Alex. Glen Finlaison's Observation Report 1860, observed to 5th 
April 1854. 

Enrolled. Died. Survived. 

Page 80 — Three Irish Tontines, 1773, ! 775» an d 1777, 1415 1355 60 

Page 84— English Tontine, 1789, . . . 4197 3442 755 



5612 4797 815 



5 612 4797 



8i5 



Mr. Alex. John Finlaison's Observation Sinkîng 

Fund Annuitants Report 1884. 
Page 18 — From ist October 1808 to 3ist December 1875, 



7134 6283 851 



10929 8607 2322 



18063 14890 3173 



The proportion of survivors is thus about 17 \ per cent, of the entrants or enrolled. 
Founding on the above data, and taking the rate of interest as 3 per cent, per annum, the follow- 
ing shows the results of comparison : — 

Combined Tables, Messrs. Finlaison's Reports 1829, 1860, and 1884, contrasted with other Tables. 

Maies, 3 per cent. 



•X 

M 

< 


Combined Tables 
Value of £\ yearly. 


Mr. A. J Finlaison's 
Report 1884, p. 20, 
Adjusted Raie of 
Mortality. 


Différence from Com- 
bined Tables and 


Mr. A. J. Finlai- 
son's Table. 


Percentage Mr. A. J. 
Finlaison s 1 ables. 


Mr. A. T. Finlaison's 
1884 Report, p. 18, 
per Non-adjuMed 
Rate of Mortality. 


Différence of Mr. A. 
J. Finlaison's 1884 
Report, p. x8, from 
Combined Tables, 
Value of jQ 1 yearly. 


Percentage Mr. Fin- 
laison's Table. 


Government Anntiity 
Tables (Henry s). 


Différence Combined 
Tables, Value of^t 
yearly. 


•S •; 

Xi 

in 


50 


13*79° 


13*9^5 


+ 


'125 


+ 0-9 


l 3'9°9 


+ 


•119 


+ 0*9 


I3*372 


+ *4l8 


+ 3* 


55 


12*228 


Ï2-4I5 


+ 


187 


+ i*3 


12432 


•f 


-204 


+ 1*5 


I I'744 


+ •484 


+ 4* 


60 


10*516 


10-736 


+ ' 


220 


+ 21 


10-746 


+ 


•230 


+ 2*2 


9*979 


+ *537 


+ 5-i 


65 


8*688 


8-790 


+ 


•102 


+ 1*2 


8*8oi 


+ 


*"3 


+ 1*3 


8-318 


+ *370 


+ 4*2 


70 


6923 


6979 


+ 


O56 


+ 0*8 


6988 


+ 


•065 


+ 0'9 


6767 


+ •156 


+ 2*2 


75 


5*372 


5*42i 


+ 


O49 


+ o*9 


5*4oi 


+ 


•029 


+ °*5 


5*469 


-•097 


-1*8 


80 


4*016 


4*010 




*006 


-O'I 


4*014 


+ 


•002 


+ o* 


4-000 


+ -OI6 


+ o*4 




6i*533 


62*266 


62*291 


59*649 





Average, 8 790 8*895 +"105 +1*2 



8*899 



+ •109 



+ I'2 



8*521 +'269 



+ 3*i 



From the above it will be seen that the différence between the Government Table and the 1884 

Report Non-adjusted Table is largest at âge 60, being 73 per cent. plus, while at 55 it is 5-5, and at 

" 5°> 3*9 P e r c en t. respectively. In the older âges, at 65 it is 5-5, and at 70, 31 ; while at 75 it is 1*3 

reverse, i.e. the Government Table higher, and at 80, again, the Government Table is lower by 0*4 per 

cent. 

It has already been stated, that the effect of the introduction of the 675 old selected maies into 
the 1 884 Report calculations of the Sinking Fund annuitants is to raise the value by a half-year's 
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purchase. But in the comparison of the Government Tables of this work with the 1884 Report Sink- 
ing Fund annuitants — maies at 3 per cent, interest — the différence at three successive stages is above 
a half-year's purchase, viz. at âge 50, '537 ; at âge 55, *688 ; and at âge 60, 767 ; diminishing at 3ge 
65 to '483 ; at âge 70, to *22i ; and at âge 75, being 068 the reverse, Le. the Government Table being 
plus. At âge 80 the différence, in the original direction, is *oi8, that is, the values are nearly identical. 

The greater number of the selected maies entering at âge 58, it is a natural supposition that the 
values should be most affected at the âges of 60, and of those following, and of that preceding 60, as 
we see is the case, according to the above comparison. The introduction would no doubt affect the 
later âges as well, but the influence of more than half the old maies could not affect immediately 
aay lives below 73 ; while the 322 maies ail above 72 would affect the lives above that âge directly, and 
would also affect the values of annuities below that âge, down to the latest âge 50, consequentially ; that 
is, in deducing the values for younger âges, such would be affected by the higher values deduced for 
the older âges. 

It is no doubt a matter of regret that the précise way in which the introduction of the 675 selected 
maies affects the values at particular stages cannot be stated, from defect of data. 

As regards the proportion of survivors to entrants, that of the Sinking Fund maies \s2\\ percent 
In the Combined Tables, as we haye seen, it is \y\ per cent. In this respect the values of the Sinking 
Fund annuities would be raised by about # U2. 

As regards the proportion surviving in the Government Tables, that has not, as regards females, 
been hitherto stated. The proportions are : — 

For Females. 

Observation, 8-^JJ^ Ntart» Died . Survived . 

Mr. John Finlaison's Report 1829, Tontine 1693, * 

,«,... > 1 and 2, 61 2032 191 2 120 

and Exchequer Annuities 1 745-5 7, . . J ' ° y 

Three Irish Tontines 1773-75-78, and English . 
Tontine ,789, } 3 and 4) 6,-o 6158 ,340 3818 

Sinking Fund 1808, 7 78*6 4815 955 3860 

Average, 6o'o 13005 5207 7798 



For Maies. 
Tontine 1693, and Exchequer Annuities 1745-571 1 and 2, 2*3 

Three Irish Tontines 1773-75-78, and English 



Tontine 1 789, J 3 an 4> 



513 



Sinking Fund 1808, 7 71*5 



1522 


i486 


36 


5748 


2791 


2957 


2077 


593 


1484 



Average, 47-9 9347 4870 4477 

Average of both Maies and Females, 54*9 22352 10077 I22 75 

As stated previously, the subject of changing the basis of the Government Tables from that of 
the first two volumes, which was the whole of Mr. John Finlaison's Observations in Report of 1829, to 
that of the whole observations in Report of Mr. Alex. Glen Finlaison of 1860 (along with the Observa- 
tions 1 and 2 in Report 1829 not included in Report of 1860), was fully considered, and the opinion 
of the latter being in favour of the rétention of the original basis in the construction of the Commuta- 
tion Tables, that was done accordingly, and a uniform basis maintained throughout the work. But 
the ground of reliance to be placed upon the Tables so constructed was their substantial agreement 
with the Tables in the Report of 1860, conjoined with Observations 1 and 2 of Mr. John Finlaison's 
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Report 1829. Thîs was fully gone into in a letter addressed by the author to Mr. Alex. Glen Fin- 
laison, dated and published 1861, in which, as regards maies, the mean duration or expectation of life, 
from âge 5 to âge 95, was shown to be less, by the basis adopted, expérience from 1693 to 1823, 
by -377 of a year in favour of the basis from 1693 to 1853, which was v8 per cent, on the average mean 
duration by the former. 

For females, the différence was *i 14 also in favour of the latter, and the percentage was thus 05 
per cent 

At 4 per cent interest, for the same range, the différence for maies was -148, or 1*3 per cent. ; for 
females, *oi2, or o*i per cent. 

Taken from âges 50 to 90, the average value for maies was, for the former 6*537, f° r ^ e latter 
6825 ; différence '288, or 4*4 per cent in favour of the later expérience. 

For females the average value was 7'4Ô7 for the former, and 7*488 for the latter; différence 0*21, 
or 0*3 per cent in favour of the later expérience, 

The comparison in référence to the females, the more important section, was thus almost a 
coincidence ; and the view that the original basis should be continued appeared, on the whole, a 
reasonable one. 

As regards the high percentage of survivons, there is little doubt that it contributed to raise the 
value on the whole expérience above what it would hâve shown had that expérience been continued 
to the extinction of ail the lives under observation. 

On looking into Mr. John Finlaison's Observations 1 and 2, for both sexes, it will be observed 
that the values of annuities at 4 per cent, for âges 60 and 65, though pretty much alike, yet at the 
lower âges 50 and 55, and more especially at the higher âges 70, 75, and 80, the values by Observa- 
tion 2 are considerably higher than by Observation 1. The différence of time of starting, 1693 and 
175 1 (médium), is 58 years, and the conclusion appears to be that the lives at the latter period were 
better lives than those of 1693 Tontine. The proportion surviving in the latter, 5-5 per cent, could 
not exert an influence sufficient to make the différences so great as they appear to hâve been. 

While this is so, there can be no doubt that the very high percentages of survivors, in Observa- 
tions 3 and 4 (combined), and Observation 7, beingthe combined three Irish Tontines 1773-75-77, and 
English Tontine 1789, and the Sinking Fund 1808, respectively, for females 62 and 786 per cent., 
and for maies 51*3 and 7 15 per cent, hâve, along with the enormous mass of the latter compared to 
the small number in the Observations 1 and 2, females 10,973 to 2032, maies 7825 to 1522, caused 
the influence of Observations 1 and 2 to be reduced to a very small amount in the gênerai results. 

Whatever be the précise causes, the conclusion appears clear that the female life may be held 
to be correctly given in the work, and as regards maie life, the divergence is not very great from 
what, had the Combined Tables, to 1875, included the 2019 deaths of Observations 3 and 4 (three 
Irish Tontines 1773-75-77, and Tontine 1789), and had the 675 selected maies been excluded, the full 
Table deduced from the complète observations would hâve exhibited, allowing also for the effect of 
the considérable number of survivors the section of Sinking Fund annuitants would hâve shown. 

In référence to the falling off, to the extent of one-third, of the annuitants dealing with the 
National Debt Office, so far as the numbers are concerned, it may be inquired what is the effect of 
such withdrawal, so far as the interests of the country are concerned ? 

Seeing that the Government,' pledging the security of the whole nation, can obtain loans at the 
lowest rates of interest, those who deal with the National Debt Office in the purchase for themselves 
of Life Annuities hâve no good reason to complain because their annuities are calculated at a lower 
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rate of interest than the Life Annuities issued by a private company. The better security must bc 
accepted in lieu of the higher return obtained from Life Annuities granted by private bodies. But 
this is no justification for the Government issuîng Life Annuities that are calculated at a lower rate, 
considerably, of interest than that afforded by the public funds. The change, however, by decrease 
of annuitants entering the National Debt Office, took place before the réduction of the rate of interest 
on the Savings Banks Annuities to 2I per cent, and though the cause may be the same, viz. the 
obtaining a better return from private companies, Government are not to blâme for the effect. 

Except in the greatly increased sales of a Corporation and a Koreîgn Insurance Company, both 
dealing in Life Annuities, there is no apparent outlet for the annuitants who appear to hâve deserted 
the National Debt Office. The unîted yearly sales of thèse two bodies, during a year or two pre- 
cedîng t882, may hâve surpassed the total sale of Life Annuities annually by the National Debt 
Office, but a change whieh lias reduced the total mimber of the annuitants of that office by onc-thtrd 
took place before 1875, to which year only lias the expérience been brought down. Although 
therefore the opérations of thèse two bodies may hâve had some effect, we are driven, seeing that the 
sales of the 47 British Life Offices dealing in Life Annuities exhibit no great variation, to inquirc 
for some other cause. 

That cause appears to me to be the high return afforded by investments in foreign and colonial 
companies, American, Canadian, Australian, New Zealand, etc., or in the debenturcs of thèse companies. 
It is a matter of little trouble in calculation to show the amount of comparative return for capital 
investcd for 13 years, practïcally the average length of duratïon of a Life Annuity, in a purchase from 
the National Debt Office, yielding 3 per cent, interest, payable half-yearly ; and for an investment of 
the like amount in a company among those named, yielding, say, 5 per cent., payable also half-yearly. 

By the National Debt Office the amount annually payable to a lady 63 years of âge for /'iooo 
*unk in an annuity on lier life, when the 3 per cent, consols arc at par, would be £87, 16s. 8d., payable 
half-yearly. There is also one quarter's annuity receivablc by the administrator or executor of the 
annuitant after her deccase. 

Accumulatcd half-yearly at 3 per cent, interest per annum, the total amount would, at the 
death of the annuitant, amount to £1576, 12s. 

Similarly, an investment of j^rooo at 5 per cent, interest, payable half-yearly, would, at the end 
of 13 years, hâve accumulated, with the capital, to the sum of .61900, 6s. 

Thus there would, on comparison of the results of the two investments, at the end of the average 
period of contïnuance, 13 years, be an advantage in favour ofthe latter mode, in préférence to the Life 
Annuity mode, of not less than £323, 14s., équivalent to an additional income, during the 13 years, of 
/ 17, 19s. 7d, per annum, or an addition of above 20 per cent, on the annual yield of the Life Annuity. 

There can be little doubt that this greater return for capital is the main cause of the falling off 
in the mimbers of annuitants annually entering the National Debt Office. 

There arc few people standing so unrelated in the world as to be willing to sink their money 
upoa a Life Annuity affording, no doubt, in the transaction above presented, a yearly life income 
i6i. 8d. în place of an annual return of^o with the capital saved. Some may even be dis- 
; iculatively, to hold that they wilî survive the 13 years, and then will be able to buy a 
Government Annuity of about one-fifth larger amount, that is, taking absolute values, for from the 
différence of age jfiooo would command, on afemale life of 76, an annuity of .£15 3, 2s. 6d. per annum, 
payable half-yearly. But £1323, 14s. would command a Government Annuity of /205 per annum, 
:>iy.ib]o half-yearly. The advantage from the colonial or foreign investment compared to the home 
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Life Annuity investment is so obvious, even when the comparatively moderate return of 5 per cent, 
per annum on the former is reckoned on, that the cause of the falling off is evidently shown to be 
the préférence given by the public to the former, even where a Life Annuity would otherwise be 
purchased. 

Let us then inquire what injury, if any, does the mother country suffer from this diversion of 
capital ? 

There is no doubt that the Funds being no longer assisted by the continuous investment of above 
half a million sterling annually in consols, would be somewhat lowered in price from the total 
cessation of such purchases, or at least by the falling off in the amount But, on the other hand, the 
public revenue has no longer to bear in large measure the charge of the annual sum required to meet 
the recurring annuities. There must be granted, however, an advantage lost, or at least diminished, 
in this way. The readiness with which at any moment an amount invested in the Funds can be 
realized, is a powerful inducement to invest in the Funds, and thus to raise their value. The with- 
drawal of an annual investment of about £200,000 may hâve little effect comparatively, but so far 
as it could go, it is lost. 

But, on the other hand, the investor draws an income which, for the 1 3 years of comparison, 
yields above 20 per cent more return on the whole than his Government Life Annuity would hâve 
done. He has thus the power of spending more, in that proportion, or of laying by for future use. 
Ifhe does the former, his country profits by the additional expenditure; if the latter, the money 
may corne into useful opération, for the benefit of the mother country, at a future period. When he 
dies, his estate is not only larger, but it is an estate, whereas in the Life Annuity case there would be 
no estate on which Government could claim duty. There is, however, the possibility that the party 
might go on ail his life accumulating in Colonial or Foreign Stocks, and himself emigrate before the 
close. But this must be a rare contingency, to be practically disregarded. On the whole, the Colonial 
or Foreign investment seems the préférable one, provided the security be adéquate. 

As regards this, it is impossible to write with certainty. The British security, whether of invest- 
ment in the Funds, or in a Government Life Annuity, may be held to be absolute. 

As regards the security of Colonial and Foreign investments, even in the debenture form, the 
materials for forming an opinion do not exist. We hâve no record of the number of companies 
floated, of the amount received by them from British subjects on debenture, and of the proportion 
lost during a certain period, by failure of the companies, and inadequacy of assets. Neither hâve we 
any public record of the amount of interest respectively given by such companies on their 
debentures. 

Seeing the great amount of British capital embarked in thèse investments, it would seem a 
reasonable proposition that every company professing to carry on business in the Colonies, or in 
foreign countries, should be obliged, so far as their dealings hère are concerned, to furnish periodical 
returns to a registrar in this country, who would publish, at least once a year, a report of the capital 
paid up or reserved of such company, of the investments, distinguishing those of British subjects, 
made therein, and of the periodical returns of dividend or interest paid thereon ; and similarly with 
regard to debentures issued. Such a mercantile chart would be useful. 

In connection with the subject of Life Annuities, there is also that of Life Assurance ; but the 
conclusion cannot be différent; and if the British insurer can obtain the same benefit from a 
Colonial or Foreign Life Office with equal security, there is no reason why he should not do so. As 
the gain is much more moderate, in this case, the temptation is considerably reduced. 
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As regards the mutual exchange between nations of theïr respective commodities, the Free Tradc 
is at once the fairest, and the most advantageous for ail nations, Cowpcr has gîven Free Trade his 
blcssing in the Unes : 

' Hcaven spced the canvas gallantly unfurled 
To (urnisli and accoiumodale a wotld, 
Ta give llie l'oie the produce of ihc sun, 
And knil llie varying climatus inlo one.' 

But when we corne to examine into the facts and practice, Free Trade, to a large extent, extsts 
only in the imagination. We throw open our ports to ail the worid for the importation ofcereals. 
of cattle and sheep, of beef and mutton, and of many relative products ; but when we propose to 
export our products, mainly the results of artificial manufacture, such as îron and stecl, cotton and 
woollen fabrics, we are stopped or impeded by hostile tariffs imposed by our own Colonies or by 
Foreign States, wliich either prevent or very much handicap our manufactures. Even in the article 
of coal, one foreign country has imposed an import duty, although it is more Jikc reason that vie 
should impose an export duty, seeing that coal is a subject that may be exhausted, and cannot be 
renewed ; and yet upon coal the great dependence of our manufactures is necessarily rested. 

It is affirmed to be impossible to make any change in the free importation ofcereals, and of their 
adjuncts, bccau.se the great body of our people are benefited by the cheapness produced through the 
compétition of our Colonies and of Foreign States with the farmers and others, our home producers. In 
the matter of sugar, the compétition has bcen brought to a climax by the action of Foreign Govern- 
ments in subsidizing their own manu Tact urers. This opérâtes in prccisely the saine direction with 
import duties, more or less prohibitive, and imposes on our manufacturera a still heavier disability. 
It affords matter for grave réfaction, what will be the outeome as regards the sugar trade. If our 
sugar colonies, such as those of the West Indics, are absolutely ruined by the unequal compétition, 
and îf the manufacture of sugar ccascs within the British dominions, will Foreign Governments 
continue to subsidize the privatc manufacturer to whom they hâve hïthcrto been paying bounties ? 
We rather think the subsidy system will then cease, and as a conséquence the price of sugar will be 
raiscd upon us, seeing that Foreign States will henceforth possess a monopoly in supplying us with 
sugar. The ultimate look-out is thus not a comfortable one, in the prospect of the ruïn of our sugar 
colonies, and of our native manufacturer, followed up by the raising of the price of sugar to an 
unknown amount. 

If we view the opération of the Free Trade system as regards cercals and animal produce, we 
recognise a somewhat similar state of things. No doubt cheap bread and cheap beef are very 
bénéficia] to the community ; and it may be perfectly safe to allow our land to be turned into any 
other use than for raising corn or cattle, seeing that the process can be effected much more 
cconomically in foreign countrics and in our Colonies, where the land is infinïtely more cheap. We 
hâve aîso the benefit of the compétition of our Colonies with Foreign States, and of thèse with 
cach other, in supplying us. But the question recurs with force, How are we to be enabled to continue 
our purchascs of corn and of cattle imported into tliis country free of ail duty, with the tariffs of our 
Colonies and of Foreign States directed against the manufactures wc seek to export to them ? If our 
Colonies and if Foreign States ceased themselves to carry on manufactures in which we excel, 
from superior naturat facilities, we mtght hope, from a largcr trade, to be able to put up with a smaller 
margtn of profit ; but, on the contrary, ail the while the manufacturers in our Colonies and in Foreign 
States arc stcadilycarrying on their opérations, protected and assïsted, not by bounties, though thèse 
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are given in some instances, such as the building of ships, but by the higher priées they can get from 
their own people for their manufactures. It may be said that it is the people of the Colonies and of 
the Foreign States themselves who pay, in priées enhanced by the import duties, the duties thus 
imposed by their own Government ; but where the import duty is prohibitive, as in some cases 
it practically is, this does not absolutely hold ; and again, the imposition of an import duty acts both 
upon the seller and the buyer. 

Without going into an array of figures derived from Board of Trade Returnsin Blue-Books, a 
simple case may be stated of one of the millions that really occur in connection with the subject, and 
the efi'ect demonstrated. 

Take the cheap loaf, and a ton of British manufactured steel rails, and the United States 
of America as dealing with us, and we with them. 

The quartern loaf is now 6d. in price. Say that this is 3d. cheaper than it would be if the 
United States of America were subjected, on importation of their wheat into this country, to a duty 
payable to our Government of ios. on each quarter of wheat so imported. The Government of the 
United States imposes a duty upon the import into their country of British steel rails of, say, 40 per 
cent, upon the value of the same taken at cost price. The British manufacturer cannot pay 
this import duty, and give the same rate of wages to his workmen as he could otherwise hâve given ; 
therefore the workman is mulcted 40 per cent, on his wages, so far as the production of steel rails for 
import into the United States is concerned. How does this operate ? The workman with his family 
consumes, say, ten quartern loaves per week ; he saves 2s. 6d. on thèse, but his wages, so far 
as dépendent upon purchases from the United States, are reduced by 40 per cent. Say that 
this country takes three-fourths of the produce of his industry, and the United States the remaining 
fourth, — if his weekly wage amounts to 40s., he would lose 10 per cent, thereon, that is 4s. per week. 
Where then, as regards the workman, is the cheap loaf? It may be argued that the imposition of a 
duty of 10s. a quarter on the importation of United States corn would not necessarily compel 
the United States to deal with us on a footing of equality as regards import duties, being the 
only object contemplated in stating the above. Such procédure on our part, however, is, on 
the authority of Adam Smith, perfectly consistent with the doctrine of Free Trade. 

If the effect of import duties by the United States on our products, with perfect freedom on our 
part for their imports to us, is in reality to tax the working men of this country for the benefit of the 
United States, — and the rapidity with which that Government is paying off its debt, at the 
rate of twenty millions sterling annually, without the laying on, as with us, of any spécial tax for that 
purpose, — indicates a large profit derived from revenue, the people of this country hâve abundant 
cause for reflection. 

It is true that the American manufacturer cannot export steel rails, for he is obliged to pay his 
workmen higher wages than are paid hère ; because, protected by the fiscal policy of his Government, 
he is enabled to sell his steel rails in the States at a higher price than he otherwise could do. 
The American manufacturer thus loses the foreign market for his steel rails ; but what gain does the 
manufacture of steel rails imported into the United States bring to us, if handicapped to anything 
like the amount of import duty assumed ? It simply brings to us a loss, but to the American 
Government a gain, derived from the pockets of our workmen considered relatively to the free 
importation into this country of the corn of the United States. 

If it be impracticable to alter our relations with the States as regards importation of cereals, and 
of beef, mutton, cattle, and sheep, our own interest and our own safety should induce our Government 

/ 



xxxviii GENERAL PREFACE. 

to encourage, by every practical means, the trade in thèse wîth such of our Colonies as are fitted for 
the purpose, and are willing to deal with us on a footing of reciprocity. India is also a large field for 
the raising of cereals for consumption in this country. Egypt, which used to be the granary of the 
Romans, is practically in our hands, and much benefit might resuit from an exchange of the respective 
produce of the two countries, on a fair basis. It is to be hoped that advantages of this nature will 
flow from the connection, looking to the enormous expenditure of our Government money on 
the protection of Egypt, apart from its civil administration. 

What can be done with other countries, as well as with the United States, has doubtless 
been fully tried by our Government during the time that Free Trade has been practised by this 
nation, and it may be competently affirmed that, in this respect, our Government has fulfilled its duty 
to the nation it represents. That ail the efforts made in this respect hâve been futile, is a matter of 
deep regret to ail, whether in this country or elsewhere, who are able to recognise the immense 
benefit to the world at large that would flow from every country freely producing and exporting the 
products which, either from natural advantages or otherwise, it was enabled to furnish at the least 
possible expense thereon. 

Taking up now the considération of the extent to which the results of the Combined Tables 
might require modification, looking to the perccntage of survivors at the close, let us first deal with 
the female life. 

In ordcr to see the précise extent of modification needed, it would be well to consider the relative 
proportions of the values of Annuities on the lives of the female nominees in the three Irish, and in 
the English Tontine, at différent âges. 

This will appear from the subjoined table. 

Mr. A. Glen Finlaison's Report 1860, page 96, and pages 120, 121. 

Females — Three per cent, interest 

Value of Annuity of £1 yearly. 



Iges. 


Three Irish Tontines, 
1773-75-77. 


English Tontine, 
1789. 


English Tontine. 
Plus. 


English Tontine < 
Percentage. 
Plus. 


3 raduated S 

Percenta] 

Plus. 


54 




13*587 


14-031 


'444 


3*3 


y 3 


53 




12*040 


12*605 


•565 


4*7 


3*9 


62 




10-452 


1 1 -084 


'632 


6-o 


47 


67 




8*627 


923 1 


•604 


7-0 


5*6 


7* 




7'*77 


7-818 


•541 


7*6 


67 


75 




5*911 


6*422 


•511 


8*8 


8-o 


80 


âge, 


4*386 
62*280 


4*802 


•416 


9*5 
46-9 

6-o 


9*5 




6 5*993 
9*427 


3713 


4i7 


Aver 


8-897 


•530 


__6'° 



Procecding to apply to the Combined Tables, females, the average réduction applicable to 24J 
per cent, survivors, différence of three Irish Tontines and English Tontine (6*1 and 27-3), being 21*2, and 
three Irish Tontines and Combined Tables (6-1 and 24-5), being 18*4, we hâve, on the data of the above 
table, 49 per cent, of average réduction to make. 1 Thus the values in the Combined Tables would 
bc altercd uniformly. But it is clear, from the above table, that the percentage increascs from the 
youngest to the oldest âge, and that to the extent of nearly thrice the percentage at the youngest âge. 

1 Strictly speaking, an allowance should be made for still further average réduction, to indicate the différence in the case of 6'i being 
reduced to zéro, 1. c. of there being no survivors ; but this not being obtained from observations, no réduction is obtaincd on this account. 
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A graduated scale of réduction is therefore, evidently, the more appropriate, and is accordingly 
applied, in the relative proportions given above, by the table following, viz. : — 



ges. 

50 


Combined Tables, 
page xxii. 

i5' l6 7 


Graduated Scalc of 
Réduction. 

2-8 


Combined Tables, 
after Réduction. 

14742 


Government Annuity 
Tables (Henry's). 

14-948 


Différences Com- 
bined Tables. 
Ait nus. 

•206 


Combined Tables 

Percentage. 

Minus. 

i'4 


55 


1 3H63 


3*2 


13032 


13-224 


•192 


**5 


60 


11*656 


3*9 


11*201 


1 1 -406 


•205 


i*8 


65 


9694 


4*6 


9-248 


9*5 21 


•273 


29 


70 


7793 


5*5 


7'364 


7'673 


*3°9 


4*o 


75 


5988 


66 


5 '5 93 


5*983 


*39° 


6-5 


80 


4368 
68129 


77 

34*3 

4'9 


4-032 


4-461 

67*216 

9*602 


•429 

• • • 

^286 


9*7 




65*212 
9316 


• • • 




Average, 9733 


3-0 



While it is misleading to generalize from inadéquate basis of facts, and still more so, on an 
assumed arbitrary principle ; yet by accumulating facts, or what is tantamount, the results of observa- 
tions made with due care, we undoubtedly draw nearer to the discovery of the actual operating law 
producing the results obtained. 

We see, in what précèdes, the effect of 14 years (on average) greater endurance of expérience 
evinced in the two observations, starting respectively 1775 (average) and 1789, after 79 years of the 
first, and 65 years of the second, and applying thèse results to the Combined Expérience, in référence 
to relative proportion of survivors, we find as above, viz. that the Government Tables, from âge 50 to 
80, exhibit an over-statement in value on 3 per cent, interest, of from 1*4 to 97 per cent, on the values 
on and between thèse âges ; average, 30 per cent, the Government Tables plus. It must, however, 
Be observed, that for âges 75 to 80 the numbers subject to observation are inadéquate to the obtaining 
of trustworthy results. 

The length of observation, minimum 65 years, seems sufficient ; the Government Actuary holding 
6j years enough, even in a scheme where the members were increased by at least 7 per cent, annual 
accession of new members; while hère, in the two schemes, ail had been enrolled on one and the 
same day. 

It may surprise that the vitality of the Government Annuitants, Aggregate to 1825, forming 
basis of the tables of this work, should appear so high ; the Government Actuary, in the remarks he 
was pleased to make on his own valuation of the Life Annuitants of the Manchester Corporation, 
evidently considering that the vitality of those annuitants of the Government was very inferior to 
that of the Manchester Corporation Annuitants, with whom he was dealing. 

But the fact that the Manchester Corporation female annuitants (though the Manchester maie 
annuitants were 10 per cent, better) were 35 per cent, worse in their rate of vitality than the Govern- 
ment females (in both cases meaning the Aggregate Tables to 1825) might, had Mr. Finlaison chosen 
to test the vitality by examination of the Expérience, hâve disabused him of that erroneous conclusion. 
The Manchester Corporation Annuitants were in equal numbers, as regards the sexes, in 1877, and 
there is no reason to suppose that proportion materially altered in 1882, unless the females preponder- 
ated, which would hâve made the vitality, on the former Unes, so much the worse. 

The anomalies standipg in the way of obtaining trustworthy results, as regards maie life, in the 
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Government Expérience, hâve already been referred to ; but, subject to the necessary qualification, it 

may be thought désirable to look at the results of a similar comparison, as regards maies, contrastée! 

with the results arrived at as regards females. 

Arranging in the same order as with the latter, we then hâve — 

Mr. A. Glen Finlaison's Report 1860, pages 92, 93, and pages 116, 117. 

Maies — Three per cent interest. 

Value of Anndity of £1 ykarly. 

English Tontine 
l'ercentage. 
Plus. Minus. 





Three Irish Tontines, 


Eaglish Tontine, 


Lges. 


1773-75-77. 


1789. 


54 


12*652 


12-546 


53 


11-185 


II '201 


62 


9684 


9-828 


67 


7 934 


8*019 


7i 


6685 


6-628 




48*140 


48'222 


75 


5'667 


5*353 


80 


4H76 


3*942 



Average, 



58*283 
8326 



Do. up to 71, 9-628 



57*517 
8-217 

9644 



English Tontine. 


Plus. 


Minus. 


m • • 


•106 


•Ol6 


• • • 


•144 


••• 


•085 


. * . 


• •• 


•057 


'245 

• • * 


•163 

• • • 


• • • 


•314 


• • * 


•534 


'245 


I'OII 




•245 


• • • 


•766 


■ • • 


•109 


•016 


• • • 



I"2 



O'I 

ri 



it 



27 



27 



2'3 

• • • 

5 '5 
11 "9 

197 



i"3 



0'2 



The conclusion from the above, exhibiting a percentage on the whole of 1-3 in favour of the Irish 
Tontines, appears to be irrésistible, seeing that the Irish Tontine maie nominees started, on average, 
14 years before the English Tontine maie nominees ; that however excellent may hâve been the 
character of the Irish maie nominees, the English Tontine maies were an inferior class. It has been 
pointed out (page xxvi.) that the différence in the English Tontine maies, between âges 56 and 90, is 1 1 
per cent, in favour of the Contributors nominees, as contrasted with the Government nominees, as 
regards vitality. 

When we refer to the results, after a relative expérience of 5 1 years and 37 years, in Mr. John 
Finlaison's Report 1829, pages 24-27, we find, though he has combined the sexes in his calculations, 
some explanation of the above anomaly. 

At âge 80, when the greatest différence occurs in the English Tontine, the survivors in 1826 were 
91 maies and 35 females. At âge 75, survivors, maies 196, females 83 ; that is to say, for ico maies 
in the first case, there were only 39 females, and in the second, for 100 maies, only 42 females. At 
age 53, when Mr. Finlaison leaves off his statement of values, maies arc 1053, females 731. Thus the 
Observation, even at the stage of age 53, is déficient in the weight, to the extent of 18 per cent in 
number of females, to make an equal balance. 

In the Irish Tontines, at the same age, 53, the number of maies is 800, and of females 1150, 
survivors in 1826; thus making 18 per cent, the other way (or in favour of the females). 

That, notwithstanding the comparison taken from the point of view 1854, 28 years later, at age 
54, gives only V2 per cent, in favour of the Irish maies, at 3 per cent, interest, as compared with the 
Knglish malcs, is a proof of the rcal effect of the 14 years* différence in point of time of starting ; 
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while on the whole âges, from 54 to 71, the total différence turns in favour of the English by 02 per 
cent 

In the circumstances, therefore, it appears expédient, from paucity of data, to limit the compari- 
son by the âge 71, at which, in 1826, there were surviving, of Irish maies 173, and of English (both 
classes) 320 ; of Irish females 248, and of English 131. 

It should hâve been stated that, at agc 53, when Mr. Finlaison ends his statement of values, the 
annuity value at 4 per cent is — 

For Irish, both sexes, . . . . . . .12*254 

For English, both sexes and classes, . . . . . 1 1 734 



Différence in favour of Irish, 



•5 2 o 



and for âge 54- 



Irish, 
English, . 



Différence Irish, plus, 



11*960 
n'445 

'5*5 



The différence of value in an annuity on an Irish female life, at 3 per cent, interest, for âge 54, 
as compared to maie, being — 



Female, . 
Maie, 



Différence in favour of Female, 



13-587 
12*652 

'935 



36 per cent, of this (being double différence of 18 per cent as before), which may be held to measure, in some 
degree, the effect of the différent proportions of numbers in sexes represented, or '337, falls to be deducted from 
the above, . . . . . . . . . . • '5 ! 5 

•337 



leaving a continued superiority of the Irish Tontines on value as at âge 54, maie, of 



•178 



which is still anomalous, but not unexpected, looking to what has been already remarked. 
Making now the comparison, limited as above, we hâve — 

Mr. A. Glen Finlaison's Report, pages 92, 93, and pages 1 16, 117. 

Maies — Three per cent, interest. 



Ages. 


Three Irish 
Tontines, 

X773-75-77- 


English 

Tontine, 

1789. 


English 
Tontine. 


English 

Tontine 

Percentsge. 


Ages. 


Three^ Irish 
Tontines, 

«773*75 77- 


English 

Tontine, 

1789. 


English 
Tontine. 


English 

Tontine 

Percentagc 


54 


12*652 


12*546 


-•106 


— 1*2 


50 


I3*902 


!3*9 2 4 


+ *02 2 


+ 0*2 


58 


in85 


II*20I 


+ *Ol6 


+ o*i 


55 


12*308 


12*209 


-•099 


-o-8 


62 


9*684 


9*828 


+ •144 


+ i*5 


60 


IO'42I 


10*521 


+ *IOO 


+ ro 


67 


7 '934 


8*019 


+ •085 


+ ri 


65 


8-623 


8746 


+ *I23 


+ i'4 


7i 


6685 
48*140 


6*628 


-•057 


- i*i 


70 


6*972 


6961 

5 2 '3 6ï 
10*472 


- OU 


— 0*2 




48'222 
9*644 


+ *o82 


• • • 


52*226 


• • • 


• • • 


Average, 9*628 


+ *oi6 


+ 0*2 


1 0*445 


+ -027 


+ 0*3 



The conclusion, therefore, is, that, from exceptional causes, the maie lives of the three Irish 
Tontines 1773-75-77, and English Tontine 1789, do not afford a basis for ascertaining the effect of a 
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différence of 14 years of longer observation, on the relative value of life of each set of Tontine 
nominees. Mr. A. Glen Finlaison, in the remarks, page 1 1 of his 1860 Report, appears to show that it 
was mainly with the maie class of the three Irish Tontine nominees that the extraneous élément 
referred to was mixed up ; and what he states, on page 10, as to the English Tontine 1789 nominees, 
indicates that the Government nominees were inferior in vitality to the Contributors nominees ; the 
latter being sclected, and the former non-sclected lives. The resuit indicates that the greater extent of 
sélection was made in the maie class, it being remarked, page xxvi. of this General Préface, that the 
différence in vitality between âges 56 and 90 was 1 1 per cent in favour of the Contributors nominees ; 
being more than double the différence in the female class (5 per cent), with the important addition 
that the distinction was reversed, the fcmales nominated by Government proving of superior vitality. 

As regards the Combined Tables, maies, it thus appears unnecessary to show any modification 
arising from the effect of the 14 years' longer endurance of those of the Irish Tontine, as compared 
with the English Tontine. The élément of the introduction, through the 1884 Report, of the 675 
carefully selected old malc lives has been referred to, pages xx , xxvii., xxix., and xxx. 

It appears there were speculators in Life Annuitics in 1789, as well as in 1830-3 1, and both of them 
on Maie lives. 

As regards comparison between the results of the Combined Maie Tables and Maie Tables of this 
work, ail that is necessary therefore appears to me to be, to refer to page xxxi., where the différences 
and their proportions are stated, and also some gênerai remarks made. 

Regret has been already expresscd that the Expérience of the Irish Tontines 1773-75-77, and 
English Tontine 1789, has not been brought down, as in the Report of 1860, in tha*t of 1884 ; but of 
course the effect of the falling off in the numbers of those entering the National Debt Office as annuitants 
was unavoidable. It is to be hoped that the Expérience of the great French companies in annuitant 
life will, when published, elucidate the course of this Expérience, more especially as the numbers 
involvcd will be considérable, one company having in one year sold as much value, in Life Annuities, 
as the 50 British companies dealing in Life Annuities hâve donc, according to the returns for 1884, 
which statc the amount received for Life Annuities sold by the latter as ,£610,137 in one year. 

The Life Annuities issued by the French Government, commencing to be issued 

in 1850, and commencing to be payable in 1901. 

Dérivation of average rate of Interest realized by the French Government. 
Taking the middle term of each year, the following table shows the market price of the French 
Rentes, 5 per cents and 3 per cents. 



l' M _ 


Market Price on 2nd 


Jufy. 


Return per Cent. 


per 


Annum on 


Investments in Rentes. 


x ears. 




5 per Cents. 






5 per Cents. 






3 per Cents. 


1850 




94 






5*33 






t • • 


1851 




93 






5*39 






• • • 


1852 


(14M March y 


conversion into 
3 per Cents. 


4t\p<r 


Cents). 










1850 




56 






• • t 






5*35 


1851 




54 






• • • 






S '55 


1852 




70 






• • ■ 






429 


1853 




76 






• . • 






3*95 


1854 




70 






♦ • • 
Carry forward, 


429 




«343 



IT____ 


Market Price on ind July, 


Years. 


3 per Cents. 


1855 


66 


1856 


72 


1857 


67 


1858 


66 


1859 


60 


1860 


70 


1861 


66 


1862 


69 


1863 


66 


1864 


66 


1865 


66 


1866 


66 


1867 


68 


1868 


69 


1869 


70 


1870 


73 


1871 


50 


1872 


52 
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Return per Cent per Annum on Investments in Rentes. 

3 per Cents. 

Brought forward, 23*43 

4*55 

4*i7 
448 

4*55 

5*°° 
429 

4*55 

4*35 

4*55 

4*55 

4'55 

4*55 
4*41 

4*35 
4*29 

4'ii 

6*oo 

5*77 



106*50 



Average, annual ly, 4*63 

From the relative price of 5 per cent. Rentes, and 3 per cent. Rentes, as shown above, in 
1850 and 1851, the conversion of the 5 per cent. Rentes is immaterial, in the view| of finding the 
rate per cent, per annum yielded by the French Rentes to investors. 

The average rate of yield, during 23 years, 1 850-1 872, being as above, £4, 12s. yd. per cent, 
per annum, this rate may be adopted, as that prevailing and to prevail, from 1872-1901^ period 
of 29 years, at the end of which the annual payments to the surviving beneficiaries are to commence, 
and to be continued during the remainder of their lives respectively. It would, no doubt, be more 
accurate to continue the statement at the rate per cent, per annum yielded by the French Rentes 
during the 12 years from 1872 to 1884 ; it would be still more accurate to ascertain the médium price 
for the whole year, during the entire period from 1849 to 1884, and assuming that as the probable 
average mean price during the 17 years to elapse until the year 1901, calculate accordingly. 

In dealing with so uncertain an event as the market price of French Government 3 per cent. 
Rentes at a time so remote as 17 years hence, and for every year between 1901, and the présent, some 
assumption is necessary. Were we to go back upon the past, and, standing at the year 1866, assume 
that the average rate of yield, during 17 years to 1883, would be the average rate prevailing between 
1849 and 1866, we would necessarily take 4*56 as the average rate that would prevail for the period 
of 17 years up to 1883. But 4*82 is the average rate for 6 years from 1 866-1 872, at which latter 
year M. Eugène Pereire's useful chart terminâtes, being the year that concludes the same, previous 
to the publication of his work, the 3rd édition of which is dated 1860. 1 

It is understood that, since 1877, the rate of interest allowed on JJfe Annuities purchascd by 
future investors has been reduced, it is believed, to 4 per cent, per annum, as the rate of interest on 

1 Tableaux sur les Questions d'Intérêts et d'Assurances. Paris : Paul Dupont. 
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which thèse are based. But it is not understood that the Table of Mortality on which the annuities 
arc calculated, has been changed. 

Numerical Illustrations applicable to the French Life Annuities Priées. 

If the French Tables were based on 5 per cent, interest, Deparcieux ; then a youth of 15 years 
of âge, paying annually into the Caisse des Dépôts et Consignations, 20 francs, would be entitled, 
on completing the âge of 65, to an immédiate annuity on hîs own life, for the remainder of the same, 
of 954 francs per annum. But, according to the actual tables used by the French Government, founded 
on the law of June 10, 1850, the annuity payable to him is 1050 francs. Thus the table founded on 
cannot be that of Deparcieux. 

If the British Government Life Annuity and Commutation Tables were the basis, i.e. maie life 
at S per cent interest, then the immédiate annuity payable, commencing on completion of âge 65, 
would be 1097 francs. The rate of annuity offered by the French Government is near the médium 
of Deparcieux 's Tables and that of the British Government, maie life, both on the basis of 5 per cent, 
interest per annum, the différence being 24 francs above that médium, representing the larger amount 
of annuity given by the French Government. It is to be observed, however, that the table of 
Deparcieux given by M. Eugène Pereire, presumably that of France, yields on average, from âge 
20 to âge 80, 2\ per cent, of longer mean duration than Deparcieux 's table for nuns, given in pages 
768 and 769 of British Government Annuity Tables, vol. 2. 

If the actual table in use by the British Government, from 1829 to 1884, for maie life (No. 20 of John 
Finlaison's Report of 1829), were taken at 5 per cent, interest, as the basis, then the immédiate 
annuity payable on completing âge 65 would be 1006 francs per annum, which is near the resuit of 
the médium between the Deparcieux and British Government Tables, at same rate of interest (1026 
francs), but lower in amount by 20 francs. 

The following table shows what will be received, in a particular case, by ail the four tables 
referred to, viz. : — 

1. By the French Government Tables. 

2. By the British Government Life Annuity Tables. 

3. By Deparcieiuts Table, as given by M. Eugène Pereire. 

4. By the British National Debt Office, 1830- 1884, Table. 

Table of Life Annuities, commencing immediately to be paid on the completion of 50 years of age 
and 65 years of age, respectively, of the life of a child (maie), 3 years of age at the date of entry to 
the scheme, on the basis of 5 per cent, interest per annum (except in the case of the French Govern- 
ment, where, although the results are officially furnished, the particular table of mortality founded on 
and rate of interest allowed in the calculations, are unknown). 

Premium payable annually. ^^ payable annually during Remainder of Life, on Bases of- , 

commencink on Eutry to French Government Bn nr /ÏST 111 DcfiarcU»*>z B " tl £ îf* llODal 



On completion of 



50 yrs. 65 yrs. 50 yrs. 65 yrs. 50 yrs. 65 yrs. 50 yrs. 65 yrs. 

10 francs. Francs, 233 1100 236 1148 216 1001 227 1046 

If, on the other hand, 
a single payment be made 
on entry to scheme, of — 

6a yrs. 65 yrs. 60 yrs. 65 yrs. 60 yrs. 65 yrs. 60 yrs. 65 yrs. 

100 francs Francs, 383 680 371 666 348 611 348 608 
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Explanation of Proposed Mode of deriving Resuit, 
In order to arrive at a resuit which may be held as not likely to differ much from the truth, the 
British Government Maie Life Table will be taken. This will bring out a less loss (or a greater 
profit, as the case may be) to the French Government than the adoption either of their own Table 
(which however, is unknown), or Deparcieuxïs, or that of the British National Debt Office (as in use 
during period 1 830-1 884). 

Progressive Steps in the Calctlation. 

Assuming that £4, 12s. ?d. per cent, pcr annum could be realized from the investment in French 
Rentes, during the entire period from 1850-1901, on the average. Thcn, taking the case of the 
youth of 15 as the gênerai one, and the British Government Life Annuity Tables as the basis, at 
5 per cent, per annum interest, 

The amount to which an annual Premium payment of 20 francs, in respect of this life, would 
accumulate at the end of 22 years from 1850, i.e. in 1872, 22 payments in ail, is 66755 francs. 

The amount of premiums (with interest accumulated), in the only information possessed by me 
on the subject, article 'On certain Government Annuities in France/ Fraser" s Magazine, March 1877, 
is statcd to make a total of 198,076,047 francs, or £7,923,040 sterling, in the Caisse des Dépôts as at 
1872. Dividing this amount by the accumulated amount, 1872, in the case referred to, we hâve 296,720 
as the number of possible annuitants in that year. But the scheme having commeneed in 1850, the 
number who entered, assuming for the purpose of the calculation, that thèse ail entered in the year of 
commencement, would, giving effect to the ratio of decrease, by the Table adopted for the caîculations, 

*>e 390430. 

Thèse, estimating their annual payments at 15 francs each, would, in 22 years, with interest at 
£4, 12s. 7d. per annum added, accumulate the sum of . . . . . ,£7,923,040 

thus made up : — 

22 years* annual payments by 296,720 surviving to the end of the 22 years, 
with interest as above, ....... £6,842,920 

Payments made during temporary period, by 93,710 who died during the 22 
years, with interest as above, ...... 1,080,120 

^7i9 2 3>o4Q 

stopping at 1872, as regards any further entrants to scheme, no information thereon being 
found accessible. 

The next branch of income is the accumulation of the above sum, during 28 years from 
the end of 1872, to the end of the year 1900, at £4, 12s. 7d. per cent, per annum, 
interest for period and rate accordingly, ....... 12,283,920 

Together, £20,206,960 
There is, further — 

28 years' annual payments by 157,723 persons who survive to the year 1900, 

with interest as above, .....•• £5>459> 2 85 
Payments made during 28 years from 187 2-1 900, by 138,997 who died during 

that period, with interest as above, ..... 2,329,443 7*788,728 

Total Fund possessed by French Government at the close of the year 1900, 27,995,688 

Amount that will be required at £4, 1 2s. 7d. per cent interest per annum, and on basis of 
British Government Annuity Tables, to pay annuities of 787-5 francs to each of 138,997 
survivors in 1900, ......... 32,648,400 

Amount of loss to French Government by scheme, as at end of year 1900, . . £4,652,712 

g 
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Remarks in référence to ihe Calculations and Results derived. 

In rcfcrcncc to the above calculations and resuit, it must be borne in mind — 

ist. That the data on which they are based, rests on no officiai document directly obtained and 
considered by me, ail endeavours to obtain even a copy of the officiai Report of 1872, either from 
privatc sources or from the French Government, having failed. 

2nd. That, although the results hâve been elaborated with the greatest care possible, the calcula- 
tions arc dccidcdly of a slump order. 

3rd. That the rate of interest assumed in the calculations, £4, 12s. yd. per cent, per annum, is 
startlingly high, when it is considered that the British Government are contemplating about one-half 
that rate, or 2$ per cent, per annum, as the return from the Public Funds in the future. 

4th. That the Table assumed as the basis is more favourable to the French Government than 
their own data would hâve afforded, so far as can be judged from the Comparative Table given before 
in this General Préface. 

If the French Government get out of their Life Annuity scheme, in 1900, with a probable loss 
of above 4$ millions sterling, they will not be credited either with sagacity and skill in the formation 
of their scheme, or in the carrying out of the same. 

The portion dealt with is not quite the half of the entire scheme, no account having been taken of 
the entrants during the 28 ycars to run during period 1872-1900. 

As prcviously referred to, it is understood the French Government, by a new law, obtained a 
réduction of the rate of interest to be granted to future annuitants, and that only a few years ago. 
In this they acted with a prudence that, it is to be regretted, has not characterized the origin and 
progress of the scheme of 1850 in their hands, 

The British Government, as has already been pointed out in the previous part of the General 
Préface, made a loss, as estimated, during period 1808-1830, of . . . . £2,571,947 

on their Sinking Fund Annuities, 

That amount, accumulated at 3^ per cent per annum, during 71 years from 1830- 
1901, would bc represented, at the latter date, by . . . £29,581,000 

Thus it would appear that the two Governments, starting, the one in 1808, the other in 1850, will 
have realiied pretty much the same results, in their treatment of their respective public debts, by the 
introduction of the System of Life Annuities into its management 

It cannot but bc deplored that two such enlightened bodies should corne so far short of what 
might bc expected of them. 

It is open to question, however, whether both Governments were not in straits, at the respective 
times when the projects were launched, i>. in 1S0S and in 1848-50 respectively. Still, in the case of 
KngUnd, the period elapsed before a remedy was applicd, was 22 years, and in the case of France 
ubmt 2? vears. 

The moral seems to bc, that both Governments have been behind the âge, in their non-encourage- 
ment of the labours of mon who have devoted their attention to the spécial subject, and are able to 
advtse the Governments so as to protect from loss. The utter neglect by the English Government of 
>uch a nun as Joshuah M Une, has been referred to ; but there is little doubt that had men like Bailey 
and M înc been caKcd upon to advise the English Government that Government would have avoided 
the loss it has thus incurTed* Whatever the motive of abstinence, whether from sheer apathy or from 
laï$e economw it merits eondemnatioru 
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In France, under the enlightened Government of Napoléon I , the tables of Deparcieux were made the 
national standard. They were, however, unfitted for Life Annuities, though adapted to Life Assurance. 

Since Napoleon's time, France has had the Bourbons, who were good financiers, but did not 
interfère much in the way of improvement ; then the Government of Louis Philippe, which Biot 
stigmatized, in his correspondence with Sir David Brewster, as stingy in regard to science, literature, 
and art ; then followed the Empire under Napoléon III., which, though useful in many respects, such 
as the improvement of Paris, did by no means succeed to the place of the great Napoléon, in patron- 
age and encouragement of thèse libéral pursuits ; and lastly, we hâve the présent Republic, of which, 
so far as can be seen yet, nothing can well be judged. 

But the âge is one of progression, and it may be hoped that, on the one hand, the mistakes of the 
past will not be repeated, in référence to the subject hère treated of ; and, on the other hand, that 
those in power will not go to the opposite extrême, and destroy ail benefit that can be derived, either 
by the Government or the public, from the System, by laying down conditions which are practically 
unworkable, and can only end in the Government's meeting with no support in their schemes, and in 
their projects thus dying out from inanition. 

The reason for troubling the public with the Tables of Three and Four Joint Lives is, as stated in 
the Prospectus of the work, to afford a check on calculations that require to be made, involving three 
or more joint lives. 

There can be little doubt that a great mass of calculation expended upon the subject of the ascertain- 
ment of life interests, where anumber of lives are involved, is lost to the public, because, being made 
for a spécial purpose, it is merely relegated to the portfolio of the Actuary and perishes with him. It 
is possible that very nearly the same calculations are made over and over again, as cases présent 
themselves, and the labour gone through de novo, with ail the attendant cost, and want of economy 
which is practicable on the publication of Tables adapted generally for the purpose. 

This may be accepted as the apology for thèse Tables, which thus do not necessarily encumber 
the work. The labour connected with the préparation of such Tables is considérable ; but once a 
number of thèse are furnished, their uses may be multiplied in a variety of ways. 

Say that it is a case not comprehended in the Tables, of Maie Lives — three or four, the value of 
whose joint existence in référence to an annual income is required. It is only necessary to take, from 
the Single Life Tables, the âges which, at the rate of interest required, give values most nearly approach- 
ing the values in the Single Life Maie Tables. Thus the Tables can be made to suit even this branch 
of which no examples hâve been given. 

It may be observed that there is a steadiness in the proportions of the columns of values, either under 
D or N, when three lives, and especially four, are involved, which is wanting in the Single Life Tables. 

It may also be perceived that the columns give very plain intimation of the critical periods of 
human life, in both sexes, by departure from accustomed regularity at thèse periods. 

An adjusted Table, no doubt, is easier for the calculator, as its symmetry minimizes the chances of 
error. But as regards the actual value of human life, no System of adjustment can do otherwise than 
to a certain extent diminish the effect of the natural laws bearing on the decease of mankind. 

As regards the préférence of Tables where ail the men and women involved hâve completed their 
course, there remains the testimony of the rocks — the silent dead — which cannot be altered, even 
though desired, by any manipulation. That testimony, therefore, has a value transcending that of 
bodies in a state of fluctuation, the results of whose expérience the calculator can command at his 
pleasure, in ail the various aspects that arise from the différent standpoints at which that expérience 
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may bc viewed. But thc silent hâve given their évidence, and it is final and conclusive, so far as 
regards the epoch, and timc, and country in uhich they hâve lived and died. It is melancholy, no 
doubt, to contemplate this finality; but so it is, and raust be accepted. AU theory requires to be 
dismissed— ihc Tacts are there ; and the more gently thèse facts are dcalt with, or, preferably, lct alone, 
the more value witl that expérience be of to future générations, which also must add their own testi- 
mony to make the whole truth be known. 

That truth ihus obtained is precious. Governments, alive to the desirableness of educating the 
people in the knowledge of the arts of antiquity, spcnd cnonnous sums in the collection of the relies 
of bygone âges — an Etruscan vase realizing a fabulous amount. Pope says — 

'The propef sludy of mankind is man,' 

and the establishment and maintenance of a national registration of births, deaths, and marriages, 
with the accompanying decennial census, are no doubt worthy of the great labour and expense con- 
nected with them. 

We hâve aîso, from that source, the weekly statement of the annual rate of mortality per thousand 
in the various large cities of the kingdom. 

With regard to the iatter it is popular, and deemed by many to represent the actual condition of 
the population, as regards health, in the various localitïes embraecd. Though formidabie, this 
testîmony, in appearance, from the large numbers involved, its composition is heterogeneous, there 
being no distinction either of sex or of âges, or of the existing proportions in the various ciliés of 
number of children under five to those above that âge ; and in a scientific point of view it is thus not 
possessed of much value. 

As an illustration of what may be brought out, the Government Annuity Tables give the average 
duration of life from birth to highest âge attained, for maies, 22 33 years, and for females, 23*75 years ; 
mcan, 23-04 years. This présumes an cqual number alive at every âge, and the rate of mortality 
is thus 44 per cent, per annum. But no one supposes such a rate of mortality to prevail 
among the Government Annuitants, if the results werc ascertained in the same way as by the General 
Registration Rcturns. Thc Government Annuitants, as a class, arc superior in vitality to the gênerai 
population. 

Without going further, however, into this large subject, it may be observed that our knowledge 
of thc rcal tength, mcan duration, or expectation, of life, is derived not from Government so much as 
from thc unrequitcd labours of private individuals. Many valuabîe books relating to science and thc 
arts, and inventions, including commerce, manufactures, and natural productions, are no doubt to bc 
found in thc muséums maintained at the public expense in the great cities of thc United Kingdom ; 
but although, again adverting to the doctrine of Pope — ' The proper study of mankind is man,' — it 
would be vain, in any one of thèse costly institutions, for an inquirer to ask for a sight of Joshuah 
Milne's work, which, published in 1815, gave the first insight into the real condition of the English 
. - regards their average period of existence. 

The Dircctor of the Muséum who, perhaps, thc very same week, has been expending hundreds of 
pounds sterling on thc acquisition of ancient Greek and Egyptian cups, would treat with the silent 
contempt that he thinks it deserves, thc imputation that the Muséum over which he présides would 
spcnd anything in the acquisition of such rubbish as the labours of Joshuah Milne hâve left to his 
country and âge. 

And thus no doubt it will bc until the people and Parliament of this country corne to a more 
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rational view of the comparative merits of knowledge derived from remote and uncertain sources, and 
that which practically rests at our own doors ; but, so far as Governments, and administrators under 
Governments, are concerned, as yet neglected, if not despised. 

When the useful arts hâve obtained the prédominance, then may we expect Governments to act 
as in the days of the Roman Emperor Tacitus, who succeeded Aurelian in the 27Sth year of our era, 
when the existing copies of the works of the historian Tacitus, hitherto neglected, were by the 
Emperor's order carefully collected, and placed for préservation in the great public libraries that then 
existed, one of which, the Alexandrian, would put to shame, from its extent and value, relative to the 
âge, many of modem times. 

Then we may expect a board, specially constituted for that purpose, to collect copies of ail the 
treatises that hâve been devoted, from the time of Halley, and Deparcieux, De Wit, and Demoivre, 
down to Farr and Sang, and others of modem days. 

While thus careful of the works of the authors who hâve employed their time and industry in the 
production, it may be hoped that the Government will not altogether forget the authors themselves ; 
such of them as hâve survived the reign of indifférence, of ill-judged parsimony, and the absence of 
every libéral sentiment, which forms so marked a contrast with the era of Napoléon in France, from 
1800 to 1815. 

Then, as M. Biot has stated, it was worth a man's pains to dévote himself to the advancement of 
useful science ; then it was that a man like Milne would not hâve been passed over, as he was in his 
own country, with total neglect on the'part of the Government Some honour, if not reward, which he 
did not ask, would hâve been conferred upon him for his valuable work, the foundation of the im- 
portant business of Life Assurance in this country, so far as a basis was then fumished, approximating, 
with wonderful closeness, to the exactitude afterwards attained. 

The author entertains the humble hope that the eyes of those administering the national affairs 
will be at length opened to the justice and expediency of doing something for a useful industry, 
rather than, in itself very commendable, exclusively expending the national money in thousands and 
tens of thousands in the directions referred to, or in the acquisition, at immense cost, of pictures which 
cannot endure longer than â half-thousand years, reckoned by Napoléon a poor immortality. 

To the institutions which hâve patronized his work, it would be ungrateful in the author not to 
bear testimony. 

In the first rank of patrons stands the Corporation of the city of Manchester, who, for twenty 
years and upwards, made use of the author's works, and afterwards employed him in the ascertainment 
of the benefit of their labours for the advantage of the community over which they presided, in their 
extensive Scheme of Life Annuities. 

The Scottish Widows Fund Life Assurance Society, first in importance as regards Life Assur- 
ance business in the British Isles, though with comparatively a trivial interest in Life Annuities, is the 
next great benefactor to the work ; the late Mr. Samuel Raleigh, the manager, having taken ail along 
a great interest in it. 

The Standard Life Assurance Company, and its manager, the late Mr. William Thomas Thomson, 
are both entitled to be remembered, more especially the memory of the latter, who has also contributed, 
in literature, a valuable treatise, in his Insurance, 1856. The North British and Mercantile Insurance 
Company, and its manager, the late Mr. David Smith, W.S., hâve also aided the work materially. 

The Hon. William Barnes, superintendent of the State of New York Insurance department, also 
liberally encouraged the work. 
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M. Tirard, French Minister of Agriculture and Commerce, now Minister of Finance, was so kind 
as to address to the author a long letter on the subject in 1880. 

As regards the Government, its contributions, for which value was given in the form of copies of 
the work, did not amount to so much as some of the preceding private companies ; but the author's 
thanks are due to Viscount Sherbrooke, for his patronage, and also to Sir Charles Rivers Wilson, the 
head of the National Debt Office. 

For his advice in regard to the basis of the undertaking, so far as its continuation in the form of 
Life Annuity Commutation Tables is concerned, the author owes his thanks to Mr. Alexander Glen 
Finlaison, formerly Actuary of the National Debt, who has also given valuable information in his 
Report of 1860, on the expérience of the Government Annuitants. 

To M. Eugène Pereire, of Paris, for his handsome gifts of Tables Logarithmiques, pour 
le calcul de F Intérêt composé, 1859, and Tables de C Intérêt composé, 1873, I am muçh indebted, as of 
great use in the composition of the work. 

Of others it is unnecessary to speak, following a great example, Cromwell, after the battle of 
Dunbar, who writes : ' I know they look not to be named, and therefore I forbear particulars. 1 

As regards those who hâve directly contributed in the préparation of the Tables, the late Mr. 
Thomas Cunningham, formerly of the Life Association of Scotland, gave efficient assistance. The 
late Mr. William Bridges, secretary of that institution in its early stage, also contributed, and Miss 
Chisholm calculated some of the Tables with an accuracy which proved the capacity of her sex for 
such labours. My assistant, Mr. John Mackay, was very useful in taking down the D x . y numbers 
from the instrument, as many as 2000 numbers being thus tabulated in one day. My sons Claude 
and William, though then mère boys, were also in this labour very zealous and very efficient. 

The want of an instrument absolutely correct was a great drawback, necessitating much labour 
in checking the values ; for although the divergence from accuracy in some of the values taken down 
was relatively small, still the whole had to be gone over. A patriotic and prudent Government, 
which expended £1200 on an instrument to enable Dr. Farr to publish his valuable book of Tables 
based on the National Expérience, might hâve devoted a much less sum to secure a perfect instrument 
for obtaining the D*., numbers, but did not do so. 

It is necessary now to finish, and in the hope that the work will be supplemented largely ère long 
by the publication of additional useful knowledge on the subject to which it relates, the author begs 
hère to close his General Préface. 

Port Seton, by Edinburgh, 
January 1885. 



Sequel to {in Index to VoL IV. p. iv.) i Remarks on above, and on Government Actuarys 
view, in his Report, July ijtk, 1883, on Manchester Corporation Life Annuitants, 
General Préface \ p. xxxix. 

In référence to his remarks on the éléments of the basis of this work, 'Many lives chosen as remotely 
as the year 1693, as well as the nominees of several Annuity Schemes started in the first half of the 
eighteenth century, would therefore influence the Annuity values comprised in the Tables ; but the 
whole of the above-mentioned nominees were excluded from the Tables, which formed the foundation 
of the rates for the grant of life annuities by the Government/ it might hâve been added, as regards 
the composition of the Tontine Nominees and Annuitants, in the first Observation, the average âge at 
entry would be only about 7 years, and in the second Observation, about 12 years; and those, 
in the second, being two and half times the number in the first, it would be the year 1784 before, on 
the average, thèse Tontine Nominees and Annuitants reached the âge of 63, at which the Annuitants 
of the Sinking Fund, commencing 1808, hâve entered, on the average. This must qualify con- 
siderably the statement of the Government Actuary referred to. 

As regards the actual numerical influence thèse two Observations exercise on the Tables of this 
work, it is found that, leaving them both out of the calculation, and calculating on the whole British 
Government Expérience from 1775 to 1875, at 4 per cent interest, the average différence, in Female 
life, for ail âges from 40 to 93, is 1*3 per cent. {Le. less than one-and-a-third per cent.), and for ail 
âges of 60 and upwards, when most Annuities are purchased, that the différence is less than 01 per 
cent, (one-tenth per cent.) in both cases, under the value by the whole British Government 
Expérience (with exception as above) up to 1875. 

At 3 per cent, interest, obtained by approximation, and checked by Mr. Woolhouse's mode, taking 
âges 50 to 80, in quinquennial stages, the différence was l'S per cent, i.e. the Government Life 
Annuity and Commutation Tables, 1693-1823 below the same, 1775-1875. 

The question of the advantage possessed by Observations where ail those subjected to observation 
hâve died out, is fully discussed in the General Préface. 

As regards Maie life, the différence, for ail âges from 40 to 93, at 4 per cent, interest, is, by the 
Government Life Annuity Commutation Tables, 3*2 per cent under the average, by the Expérience 
of the Government, 1775-1875. 

At 3 per cent yiterest, obtained by approximation, and checked as above, taking âges 50 to 80, in 
quinquennial stages, the différence was 4*0 per cent, *>. the Government Life Annuity and Commutation 
Tables below the Expérience, 1775-1875, in the average. 

The latter Expérience includes the 675 old selected Maie lives, the effect of which, in raising the 
values of the Annuities, is referred to in General Préface, pages xxix and xxx. 
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I.— SINGLE LIFE. 
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IL— TWO JOINT LIFE S. 

I. Mole Life. 



3 Age of Younger 1 year to Age of Younger 95 years, A. T. 

v. i. pp. 2-44. 
Différence of Age o years (Equal Ages) to Différence of Age 

48 years, C. T. v. ii. P. i. pp. 2-99. 
Différence of Age 49 years to Différence of Age 96 years, 

C. T. v. ii. P. i. pp. 99-5. 
3i Same as above for Commutation j C. T. v. ii. P. i. pp. 2-99. 

Tables, . . . . ( C. T. v. ii. P. i. pp. 99-5. 

4 Age of Younger 1 year to Age of Younger 95 years, A. T. v. 

i. pp. 185-228. 
Différence of Age o years to Différence of Age 48 years, C. T. 

v. ii. P. i. pp. 2-99. 
Différence of Age 49 years to Différence of Age 96 years, 

C, T. v. ii. P. i. Pp. 99-5. 
4i Same as above for Commutation j C. T. ▼. ii. P. i. pp. 2-99. 

Tables, . . . . J C. T. v. ii. P. i. pp. 99-5. 

5 Açe of Younger 1 year to Age of Younger 95 years, A. T. v. 

ii. pp. 370-412. 
Différence of Age o years to Différence of Age 48 years, 

C. T. v. iii. P. i. pp. 2-99. 
Différence of Age 49 years to Différence of Age 96 years, 

C. T. v. iii. P. i. pp. 99-5. 
54 Same as above for Commutation j C. T. v. iii. P. i. pp. 2-99. 

Tables, . . . . \ C. T. v. iii. P. i. pp. 99-5. 

6 Age of Younger I year to Age of Younger 95 years, A. T. 

v. ii. pp. 554 -596. 
Différence of Age o year to Différence of Age 48 years, C. T. 

v. iii. P. i. pp. 2-99. 
Différence of Age 49 years to Différence of Age 96 years, 

C. T. v. iii. P. L pp. 99-5. 

2. Malt (Elder) and Female Life. 

3 Age of Female I year to Age of Female 95 years, A. T. v. i. 

pp. 46-88. 
Différence of Ace o years (Equal Ages) to Différence of Age 

48 years, C. T. v. ii. P. i. pp. 104-201. 
Différence of Age 49 years to Différence of Age 96 years, 

C. T. v. ii. P. i. pp. 201-107. 
3i Same as above for Commuta- K C. T. v. ii. P. i. pp. 104-201. 

tion Tables, . . . } C. T. v. ii. P. i. pp. 201-107. 

4 Age of Female I year to Age of Female 95 years, A. T. v. i. 

pp. 230-272. 
Différence of Age o years to Différence of Age 48 years, 

C. T. v. ii. P. i. pp. 104-201. 
Différence of Age 49 years to Différence of Age 96 years, 

C. T. v. ii. P. i. pp. 201-104. 
4| Same as above for Commuta- \ C. T. v. ii. P. i. pp. 104-201. 

tion Tables, . . . j C. T. v. ii. P. i. pp. 201-107. 

5 Age of Female I year to Age of Female 95 years, A. T. v. i. 

pp. 4*4-45°- 
Différence of Age o year to Différence of Age 48 years, 

C. T. v. iii. P. i. pp; 104-201. 
Différence of Age 49 years to Différence of Age 96 years, 

C. T. v. iii. P. i. pp. 201-107. 
54 Same as above for Commuta- l C. T. v. iii. P. i. pp. 104-201. 

tion Tables, . . . ) C. T. v. iii. P. i. pp. 201-107. 

6 Age of Female 1 year to Age of Female 95 years, A. T. v. ii. 

pp. 598-640. 
Différence of Age o years to Différence of Age 48 years, 

C. T. v. iii. P. i. pp. 104-201. 
Différence of Age 49 years to Différence of Age 96 years, 

C. T. v. iii. P. i. pp. 201-107. 
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IL— TWO JOINT LIVES-<ontinued. 

3. Maie ( Younger) and Female Life. 



3 Age of Maie 1 year to Age of Maie 95 years, A. T v. i. 

pp. 89-134. 
Différence of Age I year to Différence of Age 51 years, C. T. 

v. ii. P. ii. pp. 206-306. 
Différence of Age 52 years to Différence of Age 101 years, 

C. T. v. ii. P. ii. pp. 305-207. 
3 £ Same as above for Commuta- j C. T. v. ii. P. ii. pp. 206-306. 

tion Tables, . . . { C. T. v. ii. P. ii. pp. 305-207. 

4 Age of Maie I year to Age of Maie 95 years, A. T. v. i. pp. 

273-318. 
Différence of Age I year to Différence of Age 5 1 years, C. T. 

v. ii. P. ii. pp. 206-306. 
Différence of Age 52 years to Différence of Age loi years, 

C. T. v. ii. P. ii. pp. 305-207. 
4J Same as above for Commuta- J C. T. v. ii. P. ii. pp. 206-306. 

tion Tables, . . . j C. T. v. ii. P. ii. pp. 305-207. 

5 Age of Maie 1 year to Age of Maie 95 years, A. T. v. ii. 

PP. 457-502- 
Différence of Age 1 year to Différence of Age 51 years, C. T. 

v. iii. P. ii. pp. 206-306. 

Différence of Age 52 years to Différence of Age 101 years, 

C. T. v. iii. P. ii. pp. 305-207. 

5 J Same as above for Commuta- J C. T. v. iii. P. ii. pp. 206-306. 

tion Tables, . . . j C. T. y. iii. P. ii. pp. 305-207. 

6 Age of Maie 1 year to Age of Maie 95 years, A. T. v. ii. 

pp. 641-686. 
Différence of Age I year to Différence of Age 51 years, C. T. 

v. iii. P. ii. pp. 206-306. 
Différence of Age 52 years to Différence of Age 101 years, 

C. T. v. iii. P. ii. pp. 305-207. 



4. Female Life. 

3 Age of Younger 1 year to Age of Younger 100 years, A. T. 

v. i. pp. 135-184. 
Différence of Age o years (Equal Ages) to Différence of Age 

51 years, C. T. v. iii. P. ii. pp. 312-414. 
Différence of Age 52 years to Différence of Age 101 years, 

C. T. v. iii. P. ii. pp. 413-315. 
3£ Same as above for Commuta- \ C. T. v. iii. P. ii. pp. 312-414. 

tion Tables, . . . j C. T. v. iii. P. ii. pp. 413-315. 

4 Age of Younger 1 year to Age of Younger 100 years, A. T. 

v. i. pp. 319-36». 
Différence of Age o years to Différence of Age 51 years, C. T. 

v. ii. P. ii. pp. 312-414. 
Différence of Age 52 years to Différence of Age 101 years, 

C. T. v. ii. P. ii. pp. 413-315. 

4 è Same as above for Commuta- j £" £ *' !{• £" |j" ££• 3|î"*|+ 
* »• *r u» < C 1. v. n. r. 11. pp. 413-315. 

non Tables, . . • | A . T. v. ii. pp. 503-552- 

5 Age of Younger i year to Age of Younger ioo years, A. T. 

v. ii. pp. 503-552. 
Différence of Age o years to Différence of Age 51 years, 

C. T. v. iii. P. ii. pp. 312-414. 
Différence of Age 52 years to Différence of Age loi years, 

C. T. v. iii. P. ii. pp. 413-315. 
5J Same as above for Commuta- J C. T. v. iii. P. ii. pp. 312-414. 

tion Tables, . . . j C. T. v. iii. P. ii. pp. 413-315. 

6 Age of Younger 1 year to Age of Younger 100 years, A. T. 

v. ii. pp. 687-736. 
Différence of Age o years to Différence of Age 51 years, 

C. T. v. iii. P. ii. pp. 312-414. 
Différence of Age 52 years to Différence of Age 101 years, 

C. T. v. iii. P. ii. pp. 413-3» 5- 
3 For Age o (at Birth) to Age 94 — 

Maie Life, . . . • I A T v ii rm i 7 39- 

Maie (Elder) and Female Life, J A# l ' v * "" p P' J 741. 
Fc r Age o (at Birth) to Age 99— 

Maie (Younger) and Female Life, ) A ». m .. __ J 741. 
Female Life, . . . # | A. 1. v. 11. pp. j 743# 



'h 

4 For Age o (at Birth) to Age 99 — 

Maie Life, . . • I a t 

Maie (Elder) and Female Life, \ A ' 1 ' 
Maie (Younger) and Female Life, 
Female Life, .... 

5 For Age o (at Birth) to Age 99 — 

Maie Life, .... 

Maie (Elder) and Female Life, 
Maie (Younger) and Female Life, 
Female Life, .... 

6 For Age o (at Birth) to Age 99 — 

Maie Life, .... 

Maie (Elder) and Female Life, 

Maie (Younger) and Female Life, 

Female Life, .... 
Section of Tables as formed Female Life, Mean Duration,*C. T. 

v. i. Pr. xii. 
Comparative Mean Duration, Government Mean of Maies and 

Females, with Carlisle Tables, C. T. v. i. Pr. xiii. xiv. 
Comparative Mean Duration, Government with English Life 

Table No. 1, a Maie and a Female, C. T. y. i. Pr. xiv. 
Mr. Woolhouse's Theorem for finding Values of Annuities on one 

or more Joint Lives, at ail Rates of Interest, and Adaptation of 

same for Two Joint Lives, C. T. v. ii. P. ii. Pr. v.-viii. 



v. 11. pp. 
A. T. v. ii. pp. 

A. T. v. ii. pp. 
A. T. v. ii. pp. 

A. T. v. ii. pp. 
A. T. y. ii. pp. 



743. 

745- 

745. 

( 747- 

$747- 

(749. 

749- 

(751. 

J75I. 
(753- 
J 753- 

755- 



% 



UI.—THREE JOINT LIVES. 



» 


Mole {Elder) and Female Life. 




Différences of Age. 


First Age 


s. Com. Tables, v. iv. 


Years. Years. 


M. 


F. 


F. 


Page 


10 and 20 


30 


20 


. 


3 


and 67 


67 


67 







3 


20 and 20 


40 


20 







4 


and 57 


57 


57 







4 


30 and 20 


50 


20 







5 


and 47 


47 


47 







5 


40 and 20 


60 


20 







6 


and 37 


37 


37 







6 






2. Female Life. 




Years. Years. 


F. 


F. 


F. 


Page 


10 and 20 


50 


20 





9 


and 67 


67 


67 







9 


20 and 20 


40 


20 







10 


and 57 


57 


57 







10 


30 and 20 


50 


20 







11 


and 47 


47 


47 







11 


40 and 20 


60 


20 







12 


and 37 


37 


37 







12 



IV.— FOUR JOINT LIVES. 

Maie (Elder) and Female Life. 
Différences of Age. First Ages. Com. Tables, v. iv. 

Page 

15 

15 
16 

16 

17 
17 



. 20 
21 

. 22 
22 

• 23 

23-24 



Years. 


Years. 


M. 


M. 


F. 


F. 


40 


and 


30 


40 





30 








and 


57 


lo 


57 


57 





80 


and 


30 





30 








and 


17 


17 


17 


17 





95 


and 


30 


95 





30 








and 


2 


2 


2 
Female 


2 
Life. 





40 


and 


30 


40 





30 






80 


and 
and 


57 
30 


lo 


57 



57 
30 









and 


17 


17 


17 


17 





95 


and 


30 


95 





30 








and 


2 


2 


2 


2 






GOVERNMENT LIFE ANNUITÎ 

COMMUTATION TABLES. 



SPECIMEN TABLES. 



THREE JOINT LIVES. 
MALE (ELDER) AND FEMALE LIFE 



D,„., and N x . y ., 



AT 3 AND 6 PER CENT. INTEREST. 



GOVERNMENT LIFE ANNU1TY COMMUTATION TABLES. 



3 



THREE JOIST LIVES. 

MALE (ELDER) AND FEMALE LIFE. 
Différences of Age 10 years and 20 years. 



• 


3 pex 


* Cent. 


| 6 per Cent 


i 
i 


AGES. 


| 3 per Cent. 


6 per 


Cent. 


. Fenil. 
(*) 




Ux.y.z 


JMx.y.3 

23881 


Ux.y.z 

751-8 


Ux.y.z 


iMalo. 

| <*) 

80 


Feml.jFeml* 

(y) 1 M 


Ux.y.z 


Eix.y.z 


Ux.y.z 


JMar.y. 


1779 


7446-8 


70 


50 


13-10 


51-88 


1-318 


4-864 


1 


1467 


22102 


602-6 


66950 


81 


71 


51 


10-22 


38-78 


•9989 


3-5464 


2 


1375 


20635 


548-8 


6092-4 


82 


72 


52 


7-795 


28-567 


•7403 


2-5475 


3 


1284 


19260 


497-9 


5543-6 


83 


73 


53 


5-918 


20-772 


•5449 


1-8072 


4 


1200 


17976 


452-2 


5045-7 


84 


74 


54 


4-569 


14-854 


•4096 


1-2623 


5 


1132 


16776 


414-4 


4593-5 


85 


75 


55 


3-430 


10-285 


■ 

•2989 


•8527 


6 


1067 


15644 


379-4 


4179-1 


86 


76 


56 


2-379 


6 855 


•2014 


•5538 


7 


1003 


14577 


346-7 


3799-7 


87 


77 


57 


1-598 


4-476 


1315 


•3524 


8 


944-3 


13574-8 


3170 


34530 


88 


78 


58 


1-071 


2-878 


•08563 


•22091 


9 


890-0 


12630-5 


290-7 


31360 


89 


79 


59 


•7274 


1-8073 


•05649 


13528 


10 


839-9 


11740-5 


266-4 


2845-3 


90 


80 


60 


•4688 


1-0799 


•03540 


•07879 


11 


791-4 


10900-6 


243-9 


2578-9 


91 


81 


61 


•2690 


•6111 


•01973 


•04339 


12 


745-6 


10109-2 


223-3 


2335 


92 


82 


62 


•1382 


•3421 


•009849 


023668 


13 


701-9 


9363-6 


204-2 


2111-7 


93 


83 


63 


•09763 


•2039 


•006762 


•013819 


14 


660-9 


8661-7 


186-8 


1907-5 


94 


84 


64 


•06525 


•10636 1 


004391 


•007057 


15 


622-2 


8000-8 


170-9 


1720-7 


95 


85 


65 


•02930 


•04111 


•001916 


•002666 


16 


586-8 


7378-6 


156-6 


1549-8 


96 


86 


66 


•01181 


•01181 


0007506 


•0007506 


17 
18 
19 

20 


5531 
519-8 
487-2 

455*5 


6791-8 
6238-7 
5718-9 

5231-7 


143-5 
1310 
1190 

108-4 


1393-2 
1249-7 
1118-7 

999-7 














i] 


Différences oi 


f Age O yeais 


and 67 years 


i. 


G7 


67 





129-8 


702-9 


' 18-97 


92-00 


21 


4250 


4776-2 


98-29 


891-31 


68 


68 


1 


99-78 


57318 


1416 


7303 


22 


396-3 


4351-2 


89 04 


79302 


69 


69 


2 


85-70 


473-40 


11-82 


58-87 


23 


368-5 


3954-9 


80-46 


703-98 


70 


70 


3 


72-20 


387 70 


, 9-677 


47-059 


24 


342-3 


3586-4 


72-63 


623-52 


71 


71 


4 


60-49 


315-50 


! 7-878 


37-382 


25 


318-1 


32441 


65-43 


550-89 


72 


72 


5 


5103 


255-01 


6-458 


29-504 


26 


294-6 


29260 


| 59 02 


485 46 


73 


73 


6 


42-47 


203-98 


5-222 


23046 


27 


272-1 


2631-4 


: 52-97 


426*44 


74 


74 


7 


34-89 


161-51 


4169 


17-824 


28 


250-9 


2359-3 


! 47-46 


373-47 


75 


75 


8 


28-70 


12662 


3332 


13-655 


29 


230-8 


2108-4 


i 42-41 

i 


32601 


76 


76 


9 


23-49 


97-92 


2-650 


10-323 

i 


30 


211-9 


1877-6 


37-84 


283-60 


77 


77 


10 


18-92 


74-43 


2074 


7-673 ; 


31 


193-8 


1665-7 


33-64 


245-76 


78 


78 


11 


14-87 


55-51 


1-584 


5-599 ■ 


32 


176-7 


1471-9 


29-79 


21212 


79 


79 


12 


11-59 


40-64 


1-200 


4015 i 


33 


160-7 


1295-2 


26-33 


182-33 


80 


80 


13 


8-893 


29 058 


•8945 


2-8156 


34 


1451 


1134-5 


2311 


156-00 


81 


81 


14 


6-410 


20-165 


•6264 


1-9211 


35 


131-5 


989-4 


20-34 


132-89 


| 82 


82 


15 


4-488 


13-755 


•4262 


1-2947 


36 


118-8 


857-9 


1786 


112-55 


i 83 


83 


16 


3-184 


9-267 


•2938 


•8685 


37 


106-4 


739-1 


15-54 


94-69 


84 


84 


17 


2-255 


6 083 


•2022 


•5747 ! 


38 


94-86 


632-71 


; 13-47 


79-15 


85 


85 


18 


1-377 


3-828 


1581 


•3725 1 


39 


83-41 


537-85 


11-50 


65-68 


86 


86 


19 


1-030 


2-451 


•08717 


•21442 ! 


40 


72-90 


454-44 


| 9-772 


54183 


87 


87 


20 


•6333 


1-4212 


-05210 


•12725 


41 


6321 


381-54 


i 8-232 


44-411 


88 


88 


21 


•3139 


•7879 


•03927 


07515 

i 


42 


54-78 


318-33 


6-934 


36179 


89 


89 


22 


•2421 


•4740 


•01880 


03588 


43 


47-17 


263-55 


; 5-800 


29*245 


90 


90 


23 


•1255 


•2319 


•00947 


01708 


44 


4014 


216-38 


1 4-797 

i 


23-445 


91 


91 


24 


•05588 


i -10644 

i 


•004099 


1 007612 

i 


45 


34-25 


176-24 


i 3-977 


18-648 


92 


92 


25 


•02261 


i -05056 


001611 


003513 


46 


29-12 


141-99 


i 3-284 


14-671 


93 


93 


26 


•01542 


•02795 


•001067 


001902 

■ 


47 


24-37 


112-87 


i 2-672 


11-387 


94 


94 


27 


•008973 


012534 


•0006038 


, 0008350 


48 


20-16 


88-50 


! 2147 


8-715 


95 


95 


28 


•002696 


003561 


0001763 


0002312 


49 


16-46 


68-34 


i 1-704 

i 


6-568 


96 


96 


29 


•0008655 


0008655 


i -00005499 


! 00005499 

1 













GOVERNMENT LIFE ANNDITY COMMUTATION 


TABLES. 
















TUREE JOINT LIVES. 
















MALE (ELDER) AND 


FEMALE 


LIFE. 


















Différences of Age 20 years and 20 years. 




cent. 




ACM. 


3 per 


Cent. 


6 per Cent. 


ACB-. 


8 per 


Cent. 


6 per 


Mal*. 


Pets! 


"." 


D*.,., 


Nr.y.î 


D„, 


***■ 


Maie. 


Fem 

ly- 


F cm 


D ry; 


H*,. 


D,,„ 


N» ,. 


40 


20 





1165 


14428 


369*5 


3482*7 


90 


re 


50 


1*210 


31 72 


09134 


-23000 




41 


21 


1 


957-9 


13263-9 


295*2 


31132 


91 


71 


51 


■7634 


1*9629 


■05599 


-13806 




42 


22 


2 


897 6 


123060 


268-8 


2818-0 


92 


72 


52 


•4363 


11995 


03109 


08267 




43 


23 


3 


836G 


11408-4 


243-4 


2549*2 


93 


73 


53 


■3359 


•7632 


02326 


05158 




44 


24 


4 


779-8 - 


10571-8 


2205 


2305-8 


94 


74 


54 


-2499 


■4273 


01682 


02833 




45 


35 


5 


732-3 


9792-0 


201 2 


2085*3 


95 


75 


55 


1232 


1774 


-008057 


■01150 




4 G 


20 


6 


6891 


9059-7 


184-0 


18841 


96 


76 


56 


-05420 


■05420 


-003444 


00344 




47 


27 


7 


648 1 


8370-6 


168*1 
154 
141-1 

129-1 


1700-1 


















48 
4i) 

(0 


2 s 
29 

30 


8 
9 

10 


611-0 

576-3 

5425 


7722-5 
7111-5 

6535-2 


1532-0 
13780 

1236*9 


Différences of Age O yeara and 57 jem. 


57 


67 





333 2 


2629*7 


64-86 


434 14 




51 


31 


11 


508 >7 


5992-7 


117-9 


1107-8 


58 


es 


1 


2677 


2296 -5 


50-63 


369*28 




52 


32 


12 


477 1 


5483*0 


107-2 


9899 


59 


59 


2 


244-1 


2028*8 


44-86 


318 65 




53 


33 


13 


445-2 


5005-9 


97-21 


882-79 


60 


60 


3 


221-5 


1784-7 


39-55 


273*79 




54 


34 


14 


414-8 


45607 


88*02 


786-58 


61 


81 


4 


199-3 


1563-2 


34*59 


234-24 




55 


35 


15 


387-0 


4145-9 


79-80 


697-56 


62 


62 


5 


179-4 


1363-9 


30-26 


199-63 




5G 


y.r. 


16 


360-6 


3758 9 


7224 


617-76 


6:i 


63 


6 


161-9 


1184*5 


26-53 


109-39 




57 


37 


17 


334-7 


3396-3 


65-16 


645*52 


04 


84 


7 


144*5 


1022-6 


2301 


143*8 




88 


:is 


1* 


310-1 


30636 


58-66 


480-36 


65 


65 


8 


129*2 


878-1 


19-99 


119-88 




59 


39 


19 


288-1 


2753*5 


52-G9 


42170 


66 


66 


9 


115-6 


748-9 


1737 


99-88 




60 


40 


20 


264 -5 


2466-8 


47-24 


36901 


67 


67 


10 


102-3 


6333 


14-94 


8249 




SI 


41 


21 


242*6 


2202-3 


4209 


321-77 


68 


68 


11 


90-26 


53103 


12-81 


■ 




M 


42 


22 


222 1 


1959-7 


37-45 


279-68 


69 


69 


13 


78-24 


440-77 


10-79 


5474 




63 


43 


23 


203-6 


1737-6 


33*36 


242-23 


70 


70 


13 


6678 


362-53 


8-950 


43-983 




64 


44 


21 


185-3 


1534-0 


29-50 


208-87 


71 


71 


14 


56-63 


295-75 


7 -375 


35-009 




85 


45 


33 


169-2 


1348-7 


26-17 


179-37 


72 


72 


15 


47-94 


23912 


6-067 


27-634 




G6 


4 G 


26 


158-e 


1179-5 


2313 


153*20 


73 


73 


16 


39*96 


191*18 


4-914 






g; 


47 


27 


138-6 


1025-7 


20*24 


13007 


74 


74 


17 


32-90 


151-22 


3-931 


16-653 




88 


4M 


28 


134*3 


8871 


17 67 


109-83 


75 


75 


18 


27-04 


118-32 


3140 


i-i-7;; 




09 


49 


39 


110-3 


762'G 


16-22 


92-16 


76 


76 


19 


22-06 


91-28 


2-489 


9-583 




70 


60 


30 


90-91 


652-32 


12-99 


76*94 


77 


77 


20 


17-70 


69-22 


1 -940 


7-093 




71 


SI 


31 


81-98 


555-41 


II -08 


63-95 


7 8 


78 


21 


13-85 


61*52 


1-475 


5153 




72 


83 


32 


74*68 


47049 


9-481 


62-896 


79 


79 


22 


10*75 


37-67 


1-113 






73 


53 


33 


65 05 


895 -81 


7*982 


43-445 


80 


80 


23 


8-215 


20-924 


-8383 


: 




7) 


54 


34 


5600 


330-76 


6*691 


35-463 


81 


81 


24 


5-907 


18-709 


-5773 






75 


55 


35 


48-60 


274-76 


5643 


28-772 


82 


89 


25 


4-129 


12-802 


■3921 


1-1819 




76 


56 


3G 


42-04 


226*16 


4-742 


23-120 


83 


83 


20 


2-924 


8-673 


■2698 






77 


87 


37 


35-93 


18412 


3-938 


18-387 


84 


84 


27 


2-067 


5749 


■1853 


■5000 




78 


88 


sa 


30-35 


14819 


3233 


lt-44'.i 


85 


B5 


28 


1-447 


3-682 


1261 


•3147 




7 y 


59 


39 


25 45 


117*84 


2634 


11-216 


86 


66 


29 


-8669 


2-2351 


■07974 


•183W 




80 


GO 


4» 


21-00 


92-39 


2112 


8-582 


87 


87 


30 


•5792 


1*3682 


■04765 


•10W1 




81 


GI 


4! 


16 87 


71 3-4 


1*648 


6-470 


88 


88 


31 


•3686 


■7890 


02867 


•08131 




88 


83 


42 


13-26 


54-52 


1*262 


4-822 


89 


89 


32 


■2203 


■4304 


01711 


«JIM 




83 


M 


43 


Ifl M 


41*26 


-9669 


3-5607 


90 


90 


33 


■1138 


•2101 


008591 






SI 


84 


44 


8-433 


80-783 


■7562 


2-5938 


91 


91 


34 


-05059 


-09632 


•003710 


•00098 




BB 


83 


45 


6-641 


22-349 


•5786 


1*8376 


92 


92 


35 


•02046 


■04573 


001458 


•00317 




M 


.-.., 


H 


4 859 


15-708 


-4108 


1-2590 


93 


93 


?.fi 


•01396 


0252S 


■0009661 






K7 


'■7 


47 


3437 


10-856 


•2827 


■8482 


94 


94 


37 


■008119 


■0U332 


■0005483 






KH 


88 


48 


■ 


7-419 


•1971 


•6665 


98 


95 


38 


•002434 


003313 


0001691 






69 


u 


K*3 


4954 


'1384 


'3684 


96 


98 


39 


■0007790 


■0007790 


■0000495» 























































GOVEBNMENT LIFE ANNUITY COMMUTATION TABLES. 

THREE JOINT LIVES. 
MALE (ELDER) AND FEMALE LIFE. 



fferences of Âge 30 years and 20 years. 




Différences of Age years 


and 47 years. 


*«,. 


3 per 


Cent. 


6 pei 


Cent. 


*oes. 


3 per 


Cent. 


6 per 


Cent. 




(y)' 


■"' " 


D„„ 


N, B , 

7978 9 


179-2 


■•r- 


M Aie. 
(*) 




•Yinî 


IWc 


H,*. 


N,„ 


D*,« 




20 





752-8 


1509-5 


47 


47 





648-5 


6617-8 


168-2 


1379-4 




21 


i 


6171 


7226-1 


142-7 


1330-3 


48 


48 


1 


531-3 


5969-3 


133 9 


1211-2 




22 


2 


574 5 


6609-0 


1291 


1187-6 


49 


49 


2 


493-8 


5438-0 


120-9 


10773 




23 


3 


530-6 


6034-5 


1 159 


1058-5 


50 


50 


3 


4563 


4944-2 


108-4 


956-4 




24 


4 


489-5 


5503*9 


103-9 


942 6 


51 


fil 


4 


420-5 


4488-9 


97-21 


848-01 




25 


5 


455-4 


5014-4 


93-88 


838-78 


52 


62 


5 


3905 


4068-4 


87-80 


760-80 




26 


6 


423-4 


4559-0 


84-83 


744-90 


.--3 


53 


6 


361-4 


3677-9 


78-92 


663-00 




27 


7 


392-4 


4135-6 


76-38 


66007 


64 


54 


7 


333-3 


3316*5 


70-75 


584-08 




28 


8 


364-6 


3743-2 


68-97 


583-69 


55 


56 


8 


307-8 


2983'2 


63-48 


513*33 




29 


9 


3391 


3378-G 


62-32 


514-72 


00 


56 


9 


284-3 


2676-4 


56-96 


449'85 




30 
31 
33 
33 
34 


10 
11 
12 
13 

It 


314-9 
2909 
267-5 
245-9 
224-6 


3039-5 

2724-6 
2433*7 
2166-2 
19203 


66-25 
50-49 
4511 
40-30 
35-77 


45240 

396-15 
345-66 
300'55 
260-25 


57 
58 
59 
60 
61 


67 
58 
69 
60 
61 


10 
11 
12 
13 
14 


262-6 

242-2 
222-7 
204-8 
186-6 


2391-1 
2128-5 
1886-3 
1663-6 

1458-8 


51-10 
45-79 
40-95 
36-59 
32-38 


392-89 
341-79 
296 00 
25505 

218-46 
















62 


62 


15 


168-5 


12722 


28-42 


186 08 




35 


15 


205-8 


1695-7 


31-85 


224-48 


03 


63 


16 


152-3 


1103*7 


2496 


157 66 




36 


16 


188-3 


1489-9 


28*30 


192-63 


64 


64 


17 


136-2 


951-4 


21-69 


132-70 




37 


17 


170-5 


1301-6 


24-90 


164-33 


6;> 


65 


18 


121-7 


815-2 


18-83 


1 11 01 




38 


18 


153-8 


11311 


21-83 


139-43 


60 


66 


19 


108-5 


693-5 


16-32 


92'18 




39 


19 


137-1 


977-3 


18-90 


117-60 






























67 


67 


20 


95-67 


585 -08 


13-97 


76-86 




40 


20 


121-0 


8402 


16-22 


96-70 


68 


68 


21 


8410 


489-41 


11-93 


6189 




41 


21 


106 3 


719-2 


13-84 


82-48 


69 


69 


22 


72-52 


405-31 


10-01 


49-96 




42 


22 


9390 


612-98 


11-66 


68-64 


70 


70 


23 


61-68 


332-79 


8-268 


39-956 




43 


23 


82-26 


519-08 


1012 


5676 


71 


71 


24 


6217 


27111 


6-797 


31688 




44 


24 


71-49 


436-82 


8-542 


46647 


72 


72 


25 


44-08 


21894 


5167 


24 891 




45 


05 


62-50 


365-33 


7-257 


38-105 


73 


73 


26 


36-72 


174-86 


4-513 


19-724 




46 


26 


54-42 


302-83 


6-140 


30-848 


74 


74 


27 


30-16 


13814 


3606 


15-211 




47 


27 


46 79 


24841 


5129 


24-708 


75 


75 


28 


24-75 


107-98 


2-874 


1 1 605 




48 


L'S 


39-83 


201-62 


4-243 


19-579 


76 


76 


29 


20 19 


83-23 


2-278 


8-731 




49 


29 


33-65 


161-79 


3-483 


15-336 


77 


77 


30 


16-19 


6304 


1-774 


6-453 
















78 


78 


31 


12-64 


46-85 


1-346 


4-679 




50 


30 


27-91 


12814 


2-807 


11-853 


79 


79 


32 


9-781 


34-216 


1-012 


3-333 




51 


31 


22-67 


100*23 


2-216 


9-046 


80 


80 


33 


7-457 


24-435 


■7496 


2-3219 




rrl 


32 


18-07 


77-56 


1-716 


6-830 


81 


81 


34 


fi -347 


16-978 


■5225 


1-5723 




.13 


:'.;; 


14-42 


59-49 


1-331 


5114 


















54 


34 


11-77 


45 07 


1055 


3-783 


82 


82 


35 


3-734 


11-631 


■35+7 


1-0498 
















>;■> 


83 


36 


2*646 


7-897 


■2442 


■6951 




55 


35 


9-424 


33 307 


■8211 


2-7280 


84 


84 


37 


1-871 


5-251 


•1677 


■4509 




56 


;;<; 


7 006 


23-883 


■5'J31 


1-9069 


85 


85 


38 


1-306 


3-380 


1138 


■2832 




f.T 


37 


5 06* 


16-877 


-4166 


1-3138 


86 


86 


39 


-8479 


2-0744 


07178 


■16942 




;.s 


38 


3-710 


11-813 


■2966 


•8972 


87 


87 


40 


■5202 


1-2265 


-04279 


-09764 




59 


■M 


2-757 


8-103 


■2142 


-6006 


ss 


88 


41 


-3211 


■7063 


•02568 


05485 
















MU 


89 


42 


1972 


■3852 


•01532 


■02917 




60 


■II) 


1-939 


5-346 


■1463 


■3864 


90 


90 


43 


•1020 


■1880 


■007700 


■013853 




61 


11 


1-200 


3-407 


-09243 


■24014 


lu 


91 


44 


■04530 


■08602 


■003322 


006153 




62 


42 


■7418 


21470 


■05287 


•14771 


















63 


43 


•5947 


1-4052 


■04118 


-09484 


92 


92 


45 


■01828 


■04072 


■001302 


■002831 




64 


44 


■4614 


■8105 


■03105 


■05360 


93 
94 


93 
94 


46 
47 


01241 

-007200 


■02244 
010036 


■0008592 
■0004859 


■0015293 
■0006701 




SB 


45 


■2385 


3491 


•01559 


•022G1 


95 


95 


48 


•002151 


■002836 


■0001407 


•0001842 


1 


66 


4P 


■1106 


■1106 


007024 


■007024 


96 


96 


49 


■0006858 


•0006858 


4000*356 


■0O0043.'ii 







GOVERNMENT LIFE ANNUITY COMMUTATION TABLES. 














TI1ÏÏEE JOINT 


UVES. 












MALE 


(ELDER) AND 


FEMALE 


LIFE. 






Différences of Age 40 years and 20 years. 


Différences of Age 


3 years and 37 years- 


■ 


»„«.. 




3 per Cent. 


6 par Cent. 


*.<*«. 


3 pei 


Cent. 


6 per Cent. 


M..U'. IYi.il. |-..,„1 

1*1 1») M 


D* M 


H*,.. 


Dk*. 


H*,. 


Maie 

M. 


i-'-ini 

É 

(7 


10 


Dk#.« 


Km. 


D„„, 


1 N,„ 


«0 


20 





437-0 


3702-0 


78-04 


551-56 


510-9 


0034-9 


132-6 


1254-3 


81 


21 


1 


3522 


3265-0 


61-12 


473-52 


48 


48 


u 


480-6 


5524-0 


1211 


1121-7 


69 


22 





322-0 


2912-8 


54-30 


412-40 


40 


49 


12 


450-8 


5043-4 


110-4 


1 000-6 


Cl 


23 


3 


2951 


2590*8 


48-02 


358-10 


50 


60 


13 


421-1 


4592-6 


100-2 


890-2 


64 


21 


4 


265-0 


2295-7 


42-10 


310-08 


51 


51 


14 


393 6 


4171-5 


9103 


790-06 


69 


25 


5 


212-2 


2030-7 


37-47 


267-98 


52 


52 


15 


366-8 


3777-9 


82-43 


699-03 


C6 


26 


C 


221-0 


1788-5 


3323 


230-51 


53 


53 


16 


3400 


34111 


74-25 


616-60 


1.7 


27 


7 


109-9 


1567-5 


29-19 


197 28 


It 


54 


17 


314-3 


3071-1 


66-68 


512717. 


l'.s 


2 ^ 


8 


1809 


1367 -a 


25-67 


168-09 


55 


65 


18 


290-0 


2756-8 


59-79 


475-67 


«9 


20 


9 


162-0 


1186-7 


22-35 


142-42 


56 


56 


19 


267-0 


2466*8 


53-49 


415-88 


711 


30 


10 


144-1 


1024-7 


19-31 


120-07 


ri 7 


57 


20 


245-6 


2199*8 


47-81 


362-31 


ri 


31 


11 


127-5 


880-6 


16-61 


HiO-76 


58 


58 


21 


225-5 


1954-9 


4266 


314-M 


72 


32 


12 


113-1 


753 1 


14-83 


84-15 


59 


59 


22 


206-5 


1728-7 


37-96 


271 92 


73 


33 


13 


90-38 


640-08 


12-93 


69*83 


60 


60 


23 


189-2 


1522-2 


33-79 


233 m. 


74 


34 


14 


86*64 


54070 


10-36 


57-61 


61 


61 


24 


171-U 


13330 


29-84 


200-17 


75 


37. 


15 


7609 


454 -0G 


8-835 


47*259 


62 


62 


25 


155-0 


1161*1 


2614 


170-33 


n 


36 


16 


IÎ6-60 


37797 


7-515 


38424 


03 


63 


26 


139-8 


101)6-1 


22-91 


14419 


77 


37 


17 


6T-M 


311-37 


6-310 


30909 


64 


64 


27 


134-9 


866-3 


19-88 




78 


Sfi 


18 


49-22 


25381 


5-242 


24-599 


C'i 


65 


28 


111-4 


7111 


17-24 




7:1 


30 


10 


41-80 


204-59 


4-326 


19-357 


66 


66 


_"j 


99-24 


63002 


14-02 


8414 


su 


m 


20 


31-84 


162-79 


3-504 


15031 


67 


67 


■Ml 


8751 


530-78 


12-78 


69-24 


M 


11 


21 


28 38 


127-95 


2-773 


11527 


68 


68 


31 


ft<8Q 


443-27 


10-90 


56-46 


8S 


42 


22 


33-73 


99'57 


2-158 


8-754 


69 


69 


32 


65-98 


366*47 


9101 


45-567 


83 


13 


23 


18-28 


76-84 


1-687 


6-596 


70 


70 


33 


55-95 


300-49 


7-500 


36-466 


84 


44 


24 


15 02 


58 56 


1*347 


4*909 


71 


71 


34 


47-23 


244-54 


6-151 


28-966 


H 


45 


25 


1212 


43-54 


1056 


3-5G2 


72 


72 


35 


39-88 


197-31 


5047 


22817. 


96 


a 


211 


9-DTC 


31-425 


■7679 


2-5061 


73 


73 


■m; 


33-23 


157-43 


4086 


17-768 


9] 


47 


27 


G-596 


22-355 


■5426 


1*7,182 


74 


74 


■:.: 


27*29 


124-20 


3-261 




98 


48 


28 


4-870 


15-759 


•3893 


1-1956 


75 


75 


38 


22-34 


96-91 


2-594 


10-421 


- 


49 


29 


3-646 


10-889 


■2832 


•8063 


76 


Ï8 


39 


18-17 


7457 


2050 


7«n 


00 


50 


30 


2-578 


7*241 


■1945 


■5231 


77 


77 


40 


14-54 


56-40 


1-594 




91 


7.1 


31 


1-694 


4-665 


•1243 


■3286 


7 8 


::- 


41 


11-32 


11-86 


1 -905 


4-183 


02 


7.2 


32 


Mill 


2-971 


■07208 


•20434 


79 


79 


42 


8759 


30*549 


-90M 


1-9781 


03 


53 


31 


-8185 


1-9602 


•05669 


■13226 


80 


80 


43 


6682 


21*790 


■6721 




01 


51 


31 


■ci3<; 


11417 


•04330 


■07557 


81 


81 


44 


4-787 


15-108 


•4678 


1-3997 


U 


55 


H 


■3385 


■4931 


■02213 


■03227 


89 


82 


45 


3-3.16 


10-321 


M168 


-9319 


H 


56 


X 


•1596 


•1596 


■01014 


■OiOH 


83 


83 


46 


2-364 


0-985 


■2173 


•6131 












84 
-7 


84 

85 
86 

87 


47 
48 
49 
50 


1*659 
1155 
■7462 
■4555 


4 631 
2-972 
1-8177 
10715 


■1488 
1006 
•06318 

•03747 


•14847 

■08539 


Dit 


erei 


ces of Age O years 


and 37 y 


eare. 


:;7 


37 





1132 




391-2 


3G01-6 


M 


se 


1 


BtSfi 


124661 


111-9 


3210-1 


88 


68 


51 


■2809 


•6160 


■02245 


HI7-I 


M 


30 


2 


■ 


11537-3 


282-9 


2898-5 


89 


89 


-.2 


•1724 


■3351 


01339 


■02537 


m 


40 


3 


804-6 


'■»;:i)7 


255-2 


2615-6 


:■<■) 


DU 


;.:: 


■08870 


■I89T0 


-006695 


■OI198S 


11 


41 


4 


745*6 


9866 1 


229-8 


2360-4 


91 


91 


54 


■039211 


•07400 


0088T5 


•00319! 


u 


17 


1 


^Sj 


9120-5 


209-1 


2130-0 


92 


93 


.-,.-, 


■01571 


■03480 


■001119 




43 




6 


uat 


8494-3 


1906 


1921*5 


B3 


93 


56 


■01059 


■01909 


■0007334 




41 


11 


7 


C13-6 


rwr-i 


173-5 


1730-9 


94 


94 


57 


■HOU 11 U 


•008502 


0004111 




47, 


45 


8 


5762 


7153-5 


158-3 


1557-4 


9S 


95 


58 


001816 


•002392 


■ illss 


•00013BI 


40 


M 


3 


543-4 


6577-3 


144-8 


13991 


96 


96 59 


-0005733 


-i .'702 


■0 >3941 


■WPO03K 



GOVERNMENT LIFE ANNUITY 

COMMUTATION TABLES. 



SPECIMEN TABLES. 



THREE JOI NT LIVES. FEMALELIFE 



D*,., and N,.^ 



AT 3 AND 6 PER CENT. INTEREST. 



GOVERNMENT LIFE ANNUITY COMMUTATION TABLES. 



THREE JOINT LIVES. 



FEMALE LIFE. 
Différences of Age 10 years and 20 years. 



AOB8. 

Feml. 

(y) 

20 
21 
22 
23 
24 

25 
26 

27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

T 



3 per Cent. 



Feml. 
« 


1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 



f x.y.z 



1899 
1569 
1474 
1378 
1290 

1218 
1150 
1084 
1023 
985-4 

914 7 
8641 
8156 
7707 
7279 

687-7 
648-4 
610-3 
572-0 
534-6 

500-3 
468-9 
440-6 
412-9 
386-7 

361-5 
336-4 
3132 
290-7 
269-1 

2500 
231-6 
213-6 
192-2 
180*3 

165 
150-5 
136-9 
123-9 
111-2 

99-71 
8882 
78-41 
6902 
60-22 

52-01 
44-58 
37-86 
31-52 
26-00 

21-41 
16-97 
13-27 
10-40 
7-917 



K 



x.y.z 



26430 
24531 
22962 
21488 
20110 

18820 
17602 
16452 
15368 
14345-4 

133600 
12445-3 
11581-2 
10765-6 
9994-9 

92670 
8579-3 
7930-9 
7320-6 
67486 

62140 
5713-7 
52448 
4804-2 
4391-3 

4004-6 
36431 
3306-7 
2993-5 
2702-8 

2433-7 
2183-7 
19521 
1738 5 
1546-3 

13660 

12010 

1050-5 

913-6 

789-7 

678-59 
578-88 
49006 
411-65 
342-63 

282-41 
230-40 
185-82 
147-96 
116-44 

90-44 
69-33 
52 06 
38-79 
28-399 



6 per Cent. 



'x.y.z 



802-4 
644-7 
588-1 
534-9 
486-0 

445 8 
408-8 
374-5 
343-2 
315*3 

290-1 
266*3 
244-3 
2242 
205 7 

188*9 
1730 
158-4 
144*2 
130*6 

119-1 
108*4 

98*99 

9016 

82*06 

73-23 

67-40 
60*97 
54*98 
49-44 

44-63 
40 21 
36-01 
32-22 
28-72 

25-52 
22-63 
20-00 
17*60 
15*33 

13-37 

11-57 
9-925 
8-487 
7-197 

6-040 
5 028 
4152 
3-357 
2-692 

2-155 
1-659 
1-260 
•9576 
•7097 



N 



x.y.z 



8137-2 
7334-8 
66901 
61020 
55671 

5081-1 
4635-3 
4226-5 
3882-0 
3508-8 

3193-5 
2903-4 
26371 
2392-8 
2168-6 

1962-9 
1774-0 
1601-0 
1442*6 
1298-4 

1167-8 

1048-7 
940-32 
841-33 
75117 

66911 
595-88 
528-48 
46751 
412-53 

36309 
318-46 
278-25 
242-24 
210-02 

181-30 
155-78 
13315 
11315 
95-55 

80-23 

66-86 

55-291 

45-366 

36-879 

29-682 
23-642 
18-614 
14-462 
11-105 

8-413 

6-258 

4-599 

3-3392 

2-3816 



AGES. 



Feml. | Feml. Feml 

(*) l (y) I M 



85 
86 
87 
88 
89 

90 
91 
92 
93 
94 



G7 
68 
69 
70 
71 

73 

74 
75 
76 

77 
78 
79 
80 
81 

82 
83 
84 
85 
86 

87 
88 
89 
90 
91 

92 
93 
94 
95 
96 

97 

98 

99 

100 

101 



75 
76 
77 
78 
79 

80 
81 
82 
83 
84 



67 
68 
69 
70 
71 

72 
73 
74 
75 
76 

77 
78 
79 
80 
81 

82 
83 
84 
85 
86 

87 
88 
89 
90 
91 

92 
93 
94 
95 
96 

97 

98 

99 

100 

101 



55 
56 
57 
58 
59 

60 
61 
62 
63 
64 



3 per Cent. 



f x.y.z 



K 



x.y.z 



95 


85 


65 


96 


86 


66 


97 


87 


67 


98 


88 


68 


99 


89 


69 


100 


90 


70 


101 


91 


71 



6-025 
4-553 
3-328 
2-586 
1-641 

1-022 
•5634 
•3061 
•2090 
•1220 

•05532 
•02978 
•01934 
•01198 
•006718 

•002998 
•0009104 



20-482 
14-457 

9*904 

6*576 

3*990 

2-349 
1-3270 

•7636 

•4575 

•2485 

•12705 
•07172 
•04194 
•02260 
•010626 

•003908 
•0009104 



6 per Cent. 



f x.y.z 



N 



x.y.z 



•5251 
•3855 
•2739 
•1891 
•1274 

•07714 
04132 
•02182 
•01447 
•008210 

•003618 

•001893 

•001194 

•0007185 

•0003916 

•0001698 
•00005011 



1-6719 
1-1468 

•7613 

•4874 

•2983 

•17099 
•09385 
05253 
•03071 
016245 

•008035 

•004417 

•002524 

•0013300 

•0006115 

•0002199 
•00005011 



Différences of Age O years and 67 years. 




1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 



167-1 
130-3 
114-2 

98-75 

84-99 

7305 
6214 
52-35 
43-59 
35-96 

29-40 
2325 
18-31 
14-54 
10-65 

7-640 
5-594 
3-907 
2-419 
1-971 

1-319 
•6933 
•5460 
•2734 
•1170 

•05008 

•03299 

01678 

•005091 

•002182 

•001451 

•0008968 

•0004799 

•0002065 

•00004833 



983 1 

816-0 

685-7 

571-56 

472-81 

387*82 
314-77 
25263 
200-28 
156-69 

120-73 
91-33 
68*08 
49-77 
35*23 

24-589 
16-949 
11-355 

7*448 

5-029 

3*058 
1 799 
1-0466 

•5006 

•2272 

•11020 

•06012 

•02713 

010355 

•005264 

•003082 

•0016315 

•8007347 

•0002548 

•00004833 



24-41 
18-50 
15-76 
| 13-24 
1107 

9-244 
7*642 
6255 
5-061 
4-057 

3-223 
2-476 
1-895 
1-462 
1-040 

•7255 
•5162 
•3504 
•2108 
1668 

•1085 

•05542 

•04183 

•02064 

•008584 

003569 

•002285 

•001129 

•0003329 

•0001386 

•00008956 
•00005387 
•00002797 
•00001169 
000002661 



127-54 
10313 

84-63 

68-87 

55-63 

44-567 
35-323 
27-681 
21-426 
16-365 

12308 
9085 
6-609 
4-714 
3-252 

2-2123 
1 -4868 

•9706 

•6202 

•4094 

•2426 
13411 
•07869 
•03686 
•016224 

•007640 

•004071 

•001786 

•0006572 

•0003243 

•00018575 
•00009619 
•00004232 
•00001435 
•000002661 
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GOVERNMENT LIFE ANNUITY COMMUTATION TABLES. 



THREE JOINT LIVES. 

FEMALE LIFE. 
Différences of Age 20 years and 20 years. 



AOR8. 


3 per 


Cent. 


6 per 


Cent. 


AGES. 


3 per 


■ Cent. 


6 per 


Cem 


Feml ] 


Feml. 1 

(y) 

20 


Feml. 
(z) 




Dx.y.z 


JMx.y.z 


Dx.y.z 


N 


Feml. 
(*) 

95 


Feml. 

(y) 

75 


Feml. 
55 


Dx.y.z 


JMx.y.z 


Dx.y.z 


N 


40 


1269 


1637S 


402-4 


3916-6 


•2327 


•6174 


•01521 


•02 


4i 


21 


1 


1046 


15109 


322-3 


3514-2 


96 


76 


56 


1367 


•3847 


•008683 


•02 


42 


22 


2 


981*9 


14063-8 


294 


3191-9 


97 


77 


57 


•09953 


•24800 


•006145 


•01 


43 


23 


3 


918-6 


13081-9 


267*3 


28979 


98 


78 


58 


•06868 


•14847 


004120 


•00 


44 


24 


4 


858-9 


12163-3 


242-8 


26306 


99 


79 


59 


•04398 


•07979 


•002564 


oo 


45 


25 


5 


809-3 


11304-4 


222-4 


2387-8 


100 


80 


60 


•02543 


•03581 


001440 


•00 


46 


26 


6 


761-4 


104951 


203-3 


2165-4 


101 


81 


61 


•01038 


•01038 


•0005713 


•00 


47 
48 


27 

28 


7 
8 


715-2 
672-4 


9733-7 
9018-5 


185-5 
1695 


1962-1 
1776-6 


















Différences of Age O years 


and 57 years. 


49 
50 


29 
30 


9 
10 


632-3 
595-9 


83461 
7813-8 


154-3 
141-8 


16071 

i 

1452-2 
















57 


57 





383-5 


32701 


74 65 


533-07 


51 


31 


11 


562-4 


7217-9 


130-1 


13104 


58 


58 


i 


3101 


28866 


5865 


458-42 


52 


32 


12 


530-5 


6655-5 


119-2 


1180-3 


59 


59 


2 


284-5 


25765 


52-30 


399-77 


53 


33 


13 


498-9 


61250 


108-9 


1061-1 


60 


60 


3 


261-2 


22920 


46-65 


347/47 


54 


34 


14 


468-7 


56261 


99-44 


952-26 


61 


61 


4 


238-2 


2030*8 


41-35 


300-82 


55 


35 


15 


439-9 


5157-4 


i 90-69 


852*82 ; 


62 


62 


5 


217-9 


1792-6 


36-58 


259-47 


56 


36 


16 


411-8 


4717*5 


82-49 


76213 i 


63 


63 


6 


198-9 


1574-7 


32-46 


222-89 


57 


37 


17 


385-3 


4305-7 


7500 


67964 i 


64 


64 


7 


179-6 


1376-6 


28-59 i 


19043 


58 


38 


18 


359-3 


39204 


67-96 


604 64 


65 


65 


8 


1621 


11970 


25 08 


161*84 


59 


39 


19 


334-2 


35611 


61-43 


536-68 j 


66 


66 


9 


146-4 


1034-9 


22 01 


1 36-76 


60 


40 


20 


3120 


3226-9 


55-73 


475-25 


67 


67 


10 


131-7 


888-5 


19-23 


114-75 


61 


41 


21 


289-9 


2914-9 


50-31 


419-52 


68 


68 


11 


117-9 


756-8 


16-74 


95 52 


62 


42 


22 


268-5 


2625-0 


4528 


369-21 


69 


69 


12 


104-3 


638-9 


14-38 


78-78 


63 


43 


23 


249-1 


2356-5 


i 40-82 


323-93 


70 


70 


13 


91-34 


534*60 


12-24 


6440 


64 


44 


24 


230-3 


2107-4 


j 36-67 


283-11 


71 


71 


14 


79-56 . 


443-26 


10-36 


5216 


65 


45 


25 


212-2 


18771 


32-83 


246-44 ! 


72 


72 


15 


68-63 


363-70 


8-684 


41-80 


66 


46 


26 


194-9 


1664-9 


1 29-30 


213-61 


73 


73 


16 


58-47 


29507 


7190 


3312 


67 


47 


27 


178-4 


1470-0 


26 05 


184-31 


74 


74 


17 


49-36 


236 60 


5-897 


25-95 


68 


48 


28 


162-6 


1291-6 


2302 


158-26 


75 


75 


18 


4107 


187*24 


4-768 


20-02 


69 


49 


29 


147-1 


11290 


20-29 


135-24 


76 


76 


19 


33-78 


146-17 


3-811 


15-2C 


70 


50 


30 

i 


132-6 


981-9 


1777 


114-95 


77 


77 


20 


27-50 


112-39 


3014 


"11-4Ï 


71 


51 


1 31 


119-3 


849-3 


15-79 


97-18 


78 


78 


21 


21-65 


84-89 


2-306 


8-4-1 


72 


52 


32 


106-9 


7300 


13*53 


81-39 


79 


79 


22 


16-98 


63-24 


1-757 


61Î 


73 


53 


33 


9498 


62313 


.i 1168 


67-80 


80 


80 


23 


13-42 


46-26 


1-351 


4-3* 


74 


54 


34 


8402 


528 15 


: 1004 


5618 


81 


81 


24 


9-810 


32 849 


•9587 


30! 


75 


55 


; 35 


73-80 


4441 3 


8*569 


46149 


82 


82 


25 


7*028 


23039 


•6674 


2-o; 


76 


56 


; 36 


64-35 


370-33 


7-200 


37-580 


83 


83 


26 


5138 


16-011 


•4741 


l-4( 


77 


57 


! 37 


55-82 


305-98 


i, 6 ' 119 


30-320 


84 


84 


27 


3-581 


10-873 


•3211 


•9! 


78 


58 


3^ 


47-46 


250-16 


|î 5 055 


24-201 


85 


85 


28 


2-541 


7-292 


•2214 


•0 


79 


59 


39 


40-20 


202-70 


4*161 


19146 


86 


86 


29 


1-803 


4-751 


•1526 


* 


80 


60 


40 


34-32 


162-50 


3-452 


14-985 


87 


87 


30 


1-206 


2-948 


09923 


•2: 


81 


61 


41 


28-01 


128-18 


2-738 


11 533 


88 


88 


31 


•7920 


1-7424 


•06331 


•i: 


82 


62 


42 


2257 


10017 


2143 


8-795 


89 


89 


32 


•4968 


•9504 


•03859 


•0 


83 63 


! 43 


18-41 


77-60 


1-699 


6-652 


90 


90 


33 


•2480 


•4536 


01872 


•0; 


84 


64 


44 


14-61 


5919 


1-310 


4953 


91 


91 


34 


•1060 


•2056 


007771 


•0 


85 


65 


45 


11-67 


44-58 


1016 


3-643 


92 


92 


35 


•04531 


•09967 


' 003229 


•0 


80 


66 


46 


9 287 


32914 


•7863 


2-0277 


93 


93 


36 


•02986 


•05436 


i -002068 


•0 


S 7 67 


47 


7157 


23-627 


! -5888 


1-8414 


94 


94 


37 


•01518 


•02450 


001022 





88 j 68 


4 S 


5-444 


16-479 


•4352 


1 -2526 


95 


95 


38 


•004595 


•009321 


•0003005 


•0 


^9 | 69 


49 


4020 


11-026 


•3123 


•8174 


96 


96 


39 


•001964 


004726 


•0001248 


•0 


90 


70 


50 


1 2 037 


7*006 


•1990 


•5051 


97 


97 


40 


•001302 


•002762 


00008043 


•0 


91 


71 


51 


' 1-599 


4 309 


•1173 


•3061 


98 


98 


41 


•0008030 


•0014609 


00004817 


•0 


92 


72 


52 


•9664 


2-7700 


•06887 


•18883 


99 


99 


42 


•0004297 


0006579 


00002505 





93 


73 


53 


•7189 


1 -8036 


•04978 


11996 


100 100 


43 


•0001850 


•0002282 


•00001048 


•0 


94 

i 

i 


74 


51 


•4673 


10847 


03145 


07018 

■ 


101 


101 


44 


•00004327 


•00004327 


•000002381 


•0 
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THREE JOINT LI VES. 



FEMALE LIFE. 



mces of Age 80 years and 20 years. 



Différences of Âge Years and 47 Years. 





3 per 


Cent. ! 

• 

JMar.y.z 


6 per 


Cent. 




A ORS. 


l 
1 

Keml. i 

(s) ! 

i 

. 


3 per 


Cent. 


6 per 

Dx.y.z 

185-6 ! 


Cent 

. — . , 

Hx.y.z 


Ferai. 
(*) 




Dx.y.z 


Ux.y.z 


JNx.t/.z 

1772-9 


FrlIll.jFt'llll. 

(*> 1 (.v) 


Dï.;/.; 


Alx.y.z 


826-9 


9556*6 


196-8 


47 


47 


715-6 


7672-7 


15766 


1 


1580*8 


8729-7 


157-4 


15761 


48 


48 


i ! 


:>84-6 


6957 1 


147*4 


1391-0 


2 


638*7 


804S-9 


143-5 


1418-7 


49 


49 


2 i.541 -9 

3 500-1 


6372-5 


132-7 


1243-6 


3 


594-6 


74102 


129-8 


1275-2 


50 


50 


5830-6 


1190 


1110-9 


4 


5530 


6815*6 i 

! 


117-3 


1145-4 


51 


51 


4 


463-9 


5330-5 

■ 


107-3 


991-9 


5 1517-5 


6262-6 


106-7 


1028-1 ! 


52 


52 


5 


4341 


4866-6 ! 


97-55 


884-67 


6 483-5 


57451 


96-87 


921-48 i 


53 


53 


6 1 


405 


4 432-5 1 


88-43 


78712 - 


7 


451-6 


5261-6 


87-92 


824-61 


51 


54 


7 ; 


376-6 


4027-5 


79-90 


698-69 


8 


422-4 


48100 


79-90 


73669 


55 i 55 


8 ! 


349-8 


3650-9 


7212 


618-79 


9 


3953 


4387 6 


72-66 


65679 


56 


56 


9 


324-6 


3301-1 


6303 


546-67 


10 


371-5 


3992*3 


66-35 


58413 


57 


57 


10 


302-3 


2976-5 


58-84 


483-64 


11 


3477 


36208 


60-35 


517*78 


58 


58 


11 


280-5 


2674-2 


5307 


424-80 


12 


323-3 


32731 


54-52 


457*43 


59 


59 


12 ' 


2596 


2393-7 


47-72 


37173 


13 


301-0 


2949*8 


49-31 


402*91 


60 


60 


13 ' 


241-6 


21341 


4315 


32401 


14 


279-2 


26488 


44-45 


353-60 


61 


61 


14 * 


2230 


1892-5 


38-70 


280 86 


15 


258-2 


2369*6 


39-95 


309-15 


62 


62 


15 


203*7 


1669-5 


34-34 


242-16 


16 


238-5 


2111-4 


35-85 


269-20 


63 


63 


16 . 


186-3 


1465-8 


30-53 


207-82 


17 


219-4 


18729 


' 32-05 


233-35 


64 


64 


17 ' 


169-3 


1279-5 


26-96 


177-29 


18 200-9 


1653-5 


28-52 


201*30 


65 


65 


18 i 


152-7 


1110-2 


23-63 


150*33 


19 


1827 


1452-6 


i 25*20 


172-78 


66 


66 


19 i 


1374 


957-5 


20-66 


126-70 


20 


165-5 


1269 9 


22-18 


147-58 


67 


67 


20 ' 


123-1 


820-1 


17*99 


106-04 


21 


149-4 


1104-4 


19-45 


12540 


68 


68 


21 i 


109-9 


697-0 


15-59 


88'05 


22 134-4 


955-0 


17-01 


105-95 


• 69 


69 


— * j i 


96-66 


587*14 


13-33 


7246 


23 i 120*4 


820-6 


14-80 


88-94 


1 70 


70 


23 ] 


84-37 


490-48 


11-31 


59-13 


24 


107 3 


700-2 


12-82 


7414 


, 71 


71 


24 ' 


73-31 


40611 


9-547 


47'821 


25 


94-92 


592-99 


11-02 


61-32 


I 72 


72 


25 


6310 


33280 


7*985 


38-274 


26 


83-31 


49807 


9-399 


50-302 


73 


73 


26 ! 


53-73 


269-70 


, 6-607 


30-289 


27 


72-70 


41476 


7-970 


40-903 


74 


74 


27 | 


45-25 


215-97 


5-407 


23-682 | 


28 


62-27 


34206 


6-633 


32-933 


75 


75 


28 


37-59 


170-72 


4364 


18-2-75 


29 


5316 


279-79 


5-502 


26-300 


76 


76 


29 


30-90 


13313 


3-486 


13911 


30 


45-62 


226 63 


4-588 


20-798 


77 




30 1 


25-15 


102-23 


2757 


10*425 


31 


3765 


184-01 


3-680 


16210 


78 ! 78 


31 ; 19-76 


77-08 


2 105 


7-668 i 


32 


30-77 


143-36 


2922 


12-530 


i 79 


79 


32 ! 15-45 


5732 


1-599 


5 563 


33 


25-34 


112-54 


2-339 


9-608 


i 80 


80 


33 1 


1219 


4187 


1-226 


3 964 


34 


20-39 


87*25 


1-828 


7-269 


81 


81 


34 | 


8880 


29*688 


•8679 


2-7388 


; 35 


16-55 


C6-86 


1 442 


5-441 


; 82 


82 


35 


6-357 


20-808 


•6037 


1 -8709 


36 


13-41 


50-.il 


1-135 


3-999 


: 83 


83 


36 


4-650 


14-451 


•4291 


1 2672 


37 


10-55 


36-90 


•8695 


2-8646 


84 


84 


37 


3-241 


9 801 


•2906 


•8381 


38 


8-194 


26-358 


•6550 


1-9951 


85 


85 


38 


1 2-295 


6 560 


•1 999 


•5475 


39 


G 219 


18164 


•4830 


1-3401 


j86 


86 


39 


1-623 


4265 


•1374 


•3476 


40 


4*224 


11-945 


•3188 


•8571 


87 


87 


40 


1-083 


2-642 


•08911 


•21021 


41 


2-639 


7721 


•1936 


•5383 


88 


88 


41 


•7090 


1-5595 


•05668 


•12110 


! 42 


1643 


5082 


•1171 


•3447 


89 


89 


42 


•4U8 


•8505 


•03455 


•06442 


! 43 


1-273 


3*439 


•08814 


•22767 


; 90 


90 


43 




•4057 


•01677 


•02987 | 


44 


•8627 


21667 


•05805 


•13953 


91 


91 


44 


•09488 


•18358 


jj -006959 
I! -002885 


•013109 J 


45 


•4*04 


1-3040 


i -02945 


! -08148 


i 92 


92 


45 


•04048 


•08870 


! -006150 


46 


•2787 


•8536 


1 01771 


•05203 


'■ 93 ! 93 


46 


•02656 


•04822 


•001839 


•003265 


47 


•2141 


•5749 


•01322 


•03432 


. 91 


94 


47 


•01346 


•02166 


; -0009058 


' -0014265 


48 


1580 


•3008 


•00948C 


> -021101 


95 


95 


48 


•004062 


•008200 


1 0002656 


0005207 


49 


•1078 


•2028 


| -006281 


\ -011621 


lj 96 


96 


49 


•001729 


•004138 


•0001099 


0002551 


50 


•0656: 


! -09508 


•00371' 


r! -00533* 


</ 97 


97 


50 


•001141 


002409 


•00007044 


00014523 


51 


•0294( 


1 -02946 


•00162 


il -00162] 


1 ■ 98 


98 


51 


•0007025 


•0012687 


•00004214 


00007479 










| 99 


99 


52 


i -0003756 


•0005662 


•00002190 


00003265 










1 100 100 


53 


! -0001609 


•0001906 


! 0000091 1J 

j 


5 -000010752 










101 

1 


,101 


54 


;j 0000297: 


Y -0000297S 


>' 00000163' 

1 


r -000001637 







GOVERNMENT LIFE ANNUITY 


COMMUTATION TABLES. 












THREE JOINT LIVES. 














FEMALE 


LIFE. 










Diiferences of Age 


40 years and 20 years. 


Différences of Age 


years and 37 years— 


■ontttnue 1 




AO„. 


3 per Cent. 


6 pei 


Cent. 


tu* 


3 pei 


Cent. 


6 pet 


Cent. 




(y) 


'Vin 

w 


D*»« 


H*„ 


1 a*. 


N, s , 


Verni 


l'Y.i.] 
(V) 


Fen.il 


H,y., 


Nï.j,.: 


D, y: 


Ni».: 


20 





515'5 


4858-8 


92-07 


71181 


17 


47 


10 


5639 


6998-6 


146-8 


1435-9 




SI 


21 


1 


431-0 


4343-3 


73 05 


619-74 


48 


48 


11 


528-9 


6434-7 


133-3 


1 889 6 




62 


22 


2 


3893 


39223 


05-65 


546-69 


49 


49 


12 


194*7 


5905-8 


121-2 


U96*S 




sa 


j:* 


3 


358-7 


3533 


SB-78 


181-01 


:>'■ 


50 
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73 


78 


78 


66 
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7 
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74 


74 


74 
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75 


75 
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68 
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■2894 


-90OJ 
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26 


9 
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76 


7G 


76 


69 
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■6111 


« 


27 


27 


,0 
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413-1 


4442-0 


77 


77 


77 


60 


1-825 
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1462 
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28 


28 


28 


11 
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78 


78 


78 


61 
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2» 


29 


39 


12 
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10723*0 


362-7 


3598-4 


79 


79 


79 


62 
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30 


30 


30 
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7797 


9889-1 


329-5 


3235-7 


80 


80 


80 


es 


■4115 


■9896 


■04189 
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31 


31 


31 


14 


726-7 


9109-4 


298-4 


2906-2 


SI 


81 


81 


64 


■2483 


■5781 


02427 


■OUH 


32 


32 


39 


16 
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2607-8 


82 


«2 


82 


66 


■1429 
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01364 
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33 


33 


16 
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242-6 


2339*0 


83 


«8 


«3 


66 


■08325 


■18692 


■007683 
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ni 


34 


34 


17 


582-1 


7083-4 


219-3 


2096*4 


84 


84 


84 


67 


•01952 
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004440 


■009041 


35 


36 


36 


18 
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6501-3 


199-3 


1877-1 


86 


86 


«6 


68 


■02863 


-05416 


002486 
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36 


10 


508-5 


5956-8 
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1677 8 


86 


86 


66 


C9 


■01414 


■02562 
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37 


27 


37 


20 
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1496-9 


87 


87 


87 


70 
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■011484 
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38 


21 
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49761 


146-7 


1333 7 
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88 


88 


71 
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005083 


0002870 
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an 


39 


30 


22 


403-9 


4539 1 


181-8 


11870 


89 


89 


89 


72 


■001380 


■002119 


0001072 


-000168 
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40 


40 


23 


372*7 


4135-û 
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1055-2 


90 


90 


90 


73 


■0005063 


■0UO7393 


■00003822 


■OU00SM 


41 


41 


41 


21 


343-3 


3762-8 


105*8 


937-0 


91 


91 


91 


74 
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42 


42 


49 


25 


317-7 


3419 5 


9.V14 


831-20 


92 


93 


02 


75 
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■000003987 
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43 


43 


43 


26 
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85-40 
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93 


93 


93 


76 
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41 


44 


44 


27 


271-2 
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76-67 


650*60 


«4 


94 


91 


77 
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43 


46 


45 


28 


2505 
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68*82 
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96 


78 
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46 


46 


46 


29 
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2286-4 
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96 


96 


96 


79 
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GOVERNMENT LIFE ANNUITY COMMUTATION TABLES. 

FOUR JOINT L1VES. 
MALE (ELDER) AND FEMALE LIFE. 



of Âge 95 years 


and 30 


years. 




Différences of Age 


years and 2 years — continuai. 




3 per 


Cent. 


6 per 


Cent. 


•» 


3 per Cent. 


6 per Cent. 
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H.,,.. 
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47 


47 
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1 
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48 


48 


46 
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£2 


49 
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51 


49 
60 
61 

52 


47 
48 
49 

60 
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1397 
126-6 

1147 


13251 
11714 
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9061 


3763 
33-24 
29-29 
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275 21 
237 61 
204 37 

17508 


cea of Age 


3 years 


uid 2 years. 





Î140 
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4853 


47221 


1 
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63895 


3787 
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£3 


63 


G] 
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790-4 


2262 
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S 


3840 
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3423 
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£4 


64 


62 
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687-22 


19-62 
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3 


3578 
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AS 


66 


H 


53 
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1707 


10717 


« 


3335 


52350 
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56 


66 


66 


64 


7377 


611-93 


1478 


9010 


6 


11123 


49015 


2565 


29250 


7.7 


67 
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65 


6548 


43816 


1273 


7532 


6 


2910 


45892 


2336 


26696 
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58 


66 


67-80 


372-68 


10-93 


6259 


7 


2774 


42952 
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59 


69 


:- 


50-96 


314-88 


9357 
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a 
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m 


60 


60 


M 


44-52 
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42-307 


s 
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61 


61 


61 


H 


3871 


21940 


6718 


34355 


10 


2364 


30580 


1675 
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u 


62 


fd 
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33-25 


180-69 
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27-637 


11 


2253 


3271 « 


1551 
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63 
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63 


61 


28-49 


14744 


4 669 


22 030 


12 


2139 


30463 


1431 


15217 


64 


64 


64 


62 


23-91 


118-95 


8-807 


17-361 


13 


2025 


28324 


1316 


13786 


65 


65 


66 


68 


19-67 


9504 


3114 


13554 


M 


1922 


26299 


1214 


12470 


66 


66 


66 


M 


16-64 


76-37 


2631 


10440 


1S 


1615 


24377 


1114 


11256 


67 


67 


67 


65 


13-78 


6853 


2-010 


7909 


18 


1608 


22562 


1013 


10142 


68 


OH 


68 


66 


1118 


4477 


1-587 


6-899 


17 


1583 


20864 


917-5 


9129-4 


69 


69 


69 


67 


8778 


33-593 


1-211 


4 312 


18 


1476 


19281 


831-3 


8211-9 


70 


70 


70 


H 


6-786 


24-815 


9030 


31010 


19 


1370 


17805 


749-7 


7380-6 


71 


71 


71 


69 


6 083 


18 029 


■6620 


2' 1980 


20 


1267 


1G135 


673-B 


6630-9 


-■: 


72 


79 


70 


3-630 


12-946 


■4646 


1-5360 


21 


1172 


15168 


605-4 


5957 


73 


73 


73 


71 


2-811 


9116 


■3457 


10514 


23 


1182 


13996 


543-4 


5351-6 


7-! 


71 


74 


rt 


2-014 


6305 


•2406 


7057 


23 


1001 


l?-li 


488-4 


4808-2 


7.-. 


75 


75 


7-1 


1-441 


4-291 


1673 


-4651 


24 


9317 


11813-4 


4417 


4319-8 


;■; 


76 


76 


71 


1-018 


2-850 


■1149 


•2978 


U 


8625 


108N1-7 


397-3 


3878 1 


77 


77 


77 


75 


'6944 


1-8324 


•07612 


-18/94 


26 


7981 


100194 


3572 


3480-8 


7* 


78 


78 


76 


-4551 


11380 


•04848 


10682 


27 


739-7 


9221-1 


3217 


3123 -G 


79 


79 


79 


77 


■2927 


■6829 


03030 


■05834 


H 


688-3 


8481-1 


290-9 


2801-9 


SI] 


80 


80 


78 


■1786 


•3902 


■01798 


■02804 


29 


639 2 


77931 


262-5 


2511 


«1 


81 


SI 


79 


1003 


-2114 


■009799 


■010069 


80 


5913 


71539 


235-9 


2248 5 


82 


82 


82 


80 


■06404 


•11117 


■005132 


•010270 


31 


6477 


6562 6 


212-4 


2012-6 


s;-. 


83 


83 


81 


•02836 


06713 


002616 


-005138 


32 


507-6 


6014 9 


191-2 


1800-2 


si 


84 


84 


82 


-01508 


•02878 


■001352 


■002522 


33 


4731 


5507-3 


173-2 


1609-0 


s;, 


86 


85 


83 


■007871 


■013707 


-0006858 


0011708 


34 


441-2 


5034-2 


156-9 


1435-8 


m 


86 


86 


84 


■003173 


■005836 


0002910 


■0004850 


3» 


4096 


4593-0 


1416 


1278-9 


JH7 


«7 


87 


86 


001418 


■002363 


■0001167 


0001910 


ae 


8787 


4183 4 


127-2 


1 137-3 


88 


«8 


88 


«-> 


H005938 


■0009458 


■00004747 


■00007481 


37 


349 6 


3801-7 


1141 


10101 


s9 




89 


87 


•0002468 


0003520 


00001894 


■00002687 


38 


321 6 


3455-1 


102-0 


896-0 


'.<•_> 


90 


90 


88 


■00007861 


■00010622 


■000005931 


■000007938 


39 


294 9 


3133-6 


90 90 


794-03 


91 


91 


91 


89 


00001981 


-00002761 
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■000002004 


40 


272-2 


2838-7 


8656 


703- 13 


92 


93 


92 


90 


«0006821 


■000007809 


■0000004148 


■0000005511 


41 


2507 


2566 5 


76*45 


617 57 


93 


93 


93 


91 


•1100001441 


■000001988 


-0000001000 


■00001X11363 


42 


2310 


2.3 15-8 


65-30 


54112 


94 


94 


94 


92 


1 10000047 10 


■0000005446 


■00000003170 


-00000003639 


4» 


213-1 


20344 


68-64 


475-82 


96 


95 


96 


98 


■<>0000006577 


■00000007352 


■000000004300 


■000000004691 


44 


196-9 


1871-7 


5255 


417-28 


96 


96 


96 


94 


■J00OOO0O7751 


■000000007751 


-0000000003912 


•0000000003912 



GOVERNMENT LIFE ANNUITY 

COMMUTATION TABLES. 



SPECIMEN TABLES. 



FOUR JOINT LIVES. FEMALE LIFE 



*^w.x.y.z &ÏÏCL Wu-.x.y., 



AT 3 AND 6 PER CENT. INTEREST. 



GOVEBNMKNT JJFE ANTfUITT COMMUTATION TABLE& 



FOUR JOINT LIVES. 

FEMALE LIFE. 

Différences of Age 40 year» and 30 years. 



*r;|W. 


3 per Cent. 


6 pei 


Cent. 


Crm). 


f™u r«nl. y.n.1. 
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1" 
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3591 


8801-8 


41 


1 
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249-0 


2442-2 


IS 


-■ 
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745-9 


96060 


223*4 


2193*2 


48 


S 


93 


3 
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8760-1 


198-4 
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M 


4 


34 


4 


626-4 
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1771 


1771-4 


45 


5 


95 


5 


683-9 


7450-2 
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1694-3 


16 


6 


se 


6 


54(6 


6866-3 


146-4 


1433-9 


47 


7 


87 


7 


606-3 


63217 


131-3 


1288-5 


44 


8 


88 




4713 


5815-4 


118-8 


1157-2 


49 


9 


89 


9 


439 '4 


53441 


107-6 


1038-4 


■;,<> 


10 


40 


10 


411*2 


4904-7 


97 88 


930-83 


SI 


11 


41 


11 


385-4 


4493-5 


8912 


832-95 


-,-< 


12 


42 


12 


3620 


4108-1 


81-35 


743-83 


A3 


13 


43 


18 


339-1 


37461 


74 05 


662*48 


M 


14 


44 


14 


316-5 


3407 


6716 


588-43 


S6 


15 


45 


15 


294-4 


3090-5 


60-69 


521-27 


r,n 


16 


46 


16 


2724 


2796-1 


6467 


460*68 


M 


17 


47 


17 


2521 


2523-7 


4907 


40601 


68 


18 


48 


18 


232-3 


2271-6 


43-94 


356-94 


sa 


19 


49 


19 


213-4 


2039-3 


39-21 


813-00 


GO 


20 


50 


20 
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18259 


85-07 


273 79 
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21 


51 


21 


180'8 


1629-5 


31-37 


238-72 


62 
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22 


1659 


1448-7 


27*97 


207-35 


G3 


28 
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23 
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1282-8 


24-89 


179-88 


M 


24 
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22-05 
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05 


25 
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125 7 
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19-44 


132-44 


B6 


26 


- r )6 26 


113-5 


8667 


17-07 


113-00 


07 


27 


57 27 


102-3 


7632 


14-95 


95-93 


ne 


28 


58 


28 


9194 


650-92 


1305 


80-98 


t;:i 


29 


59 


29 


81-98 


658-98 


11-30 


67 93 


Tu 


90 


00 30 


7302 
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9-787 


56-632 


71 


31 
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404*03 


8-408 


46-845 


72 


82 
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56-31 


839*49 


7126 


38-437 
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33 
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48-95 


283-18 


6-019 


81-311 


74 


94 
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42-32 


234-23 


5057 


25*292 


75 


35 
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86-30 


191-91 


4-215 


20-235 


76 


96 


66 


30 


30-96 


165-61 


3*493 


16-020 


77 


1)7 


67 


97 


26-12 


12465 


2*863 


12-527 


78 


38 


68 


38 


21-53 


98-53 


2-294 


9-664 


79 


39 


G9 


30 


17-63 
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1-825 
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80 


40 


70 


40 


14-41 
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1-452 


5-645 


81 


41 


71 


41 
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44-98 
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82 


42 


72 


42 
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33-032 
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43 


73 


43 
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24-891 
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2-1578 
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44 


74 


44 
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18-082 


-4620 
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85 
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75 


45 
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■3402 


10675 


ho 


46 


76 


46 


2-933 


9 027 


■2483 


■7273 


«7 


47 


77 


47 
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6-094 


■1746 


•4790 




48 


78 
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1-498 


3-966 
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■3044 


8'J 


49 


79 


49 


1-026 


2-408 


■07972 


■18473 


Du 


5» 


SU 


50 
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1-4428 


04756 


■10501 


m 


51 


8] 


51 
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■8126 


■02535 


•06745 




52 


82 


62 


■1882 
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•01341 


•03210 


M 


53 


88 


53 
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•2787 


■008844 


•018698 
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51 


84 


M 
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GOVERNMENT LIFE ANNUITT COMMTTrATION TABLES. 



FOUR JOINT LIVES. 

FEMALE LIFE. 

Différences of Age 40 years and 80 years — amtinmd. 
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3 per 


Cent. 


6 per 


Cent 
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D,, ---,., 
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85 


£6 
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■004853 


96 


56 


86 
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■01795 
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97 


87 


87 
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-02523 


■0007183 


■0015187 


98 


58 


88 
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■007189 


■013604 


■0004313 
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99 


yj 


89 


59 


■004037 


•006415 


■0002353 


■0003691 
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60 


90 


60 
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61 


9) 


61 
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■0005568 


■00003065 
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Différences of Age years 


md 57 years. 
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57 
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1261-2 


34-37 
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H 


58 


£8 


1 


139*9 


1084 '6 
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177 83 


H 


59 
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125 6 


944-7 


23-09 


150'87 


60 


60 


60 


:.( 


113-2 


819-1 


2021 


12778 


ci 


61 


61 


4 


100-9 


705-9 


17-51 
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62 


6a 


62 


û 


89 45 


605-04 


15-08 


90O6 


«a 


63 


63 


6 


79-60 


515-61 


13-04 


74-98 


64 


64 


64 


7 


7005 


436-01 


1116 


61 '94 


65 
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65 


8 


61-20 


365-96 


9-469 


50796 


66 


66 


66 


9 


53 47 


304*76 


8-038 


41*327 


67 


67 


67 


lu 


46-39 


25129 


6776 


33 289 


68 


68 


68 


11 


39 98 


204-90 


5-675 


26513 


69 


69 


69 


12 


33-82 


164*92 


4-665 


90-888 


7(i 


70 


70 


13 


28-20 


131-10 


3*780 


16173 


71 


71 


71 


14 


23-34 


102-90 


3*039 


12393 


72 


72 


72 


15 


19 04 


79-56 


2-409 


B'364 


7:; 


73 


78 


16 


1525 


60-52 


1-876 


6945 


74 


74 


74 


17 


1205 


45-27 


1-440 


5069 


75 


75 


76 


18 


9-322 


33-222 


1*082 


3629 


76 


76 


76 


l'J 


7-087 


23-900 


-7996 


25478 


77 


77 


77 


2» 


6-807 


16-813 


■6818 


17482 


78 


78 


78 


21 


3 778 


11-506 


■4025 


11664 


79 


79 


79 


T> 
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7-728 


■2768 


7639 
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80 


80 


23 


1*918 


5*053 


1929 


•4871 


SI 


61 


81 


24 


1-220 


3-135 


■1193 


'2942 


«2 


«2 


82 


25 


■7541 


1-9155 


•07161 


17496 
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«3 


83 


26 


■4805 


11614 


■04431 


10335 


8* 


84 


M 


S7 


-2863 


■6809 


■02658 


05901 


-t:, 


85 


85 


2* 


1739 


-3956 


01515 


03343 


«G 


86 


86 


L".t 


-1059 


-2217 


-008968 


•018283 


S7 


87 


87 


30 


■05910 


-11582 


■004863 


009315 


88 


^ 


88 


31 


■OS207 


■05672 


■002564 


«04462 


£9 


89 
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82 


■01627 


■02465 


■001264 


001888 


90 


HU 


','U 


33 


■005859 


-008384 


■0004422 


0006245 


91 
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'.M 
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■001669 


■002525 


■0001224 
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92 


92 


92 
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-0001757 
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■00003390 


00005996 


93 


93 


93 


36 


■0002595 
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